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Module Name: MATHEMATICAL SCIENCES
Exam Date : 28-Dec-2023 Batch : 09:00-12:00

1) PART A

Question No. 1 / Question ID 704002 Marks: 2.00

Two rectangular pieces of land both having all sides and diagonals in whole
numbers in metres have areas in the ratio 4:3 and the smaller (in area) piece
has diagonal 41m and one side 9m. However, the bigger piece has a smaller
diagonal. The diagonal of the bigger piece is

1. 25
2. 29
3. 32
4. 34

a1 MR S & gosl, oEd gt fr e gend 3y faeeot dex &
quUIieh &, & &% 4:3 & 3guid & § 3R (P #) oI ghs @ fadT 41
e 3R vE gem 9 Hrex ¥ IUW, a5 THE o fawur oier ¥ 95 THE @
faeor &

1. 25

2. 29
3. 32
4. 34

O O O O
A WW NN ==

Question No. 2 / Question ID 704005 Marks: 2.00
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Consider two 24-hour clocks A and B. Clock A gets faster by 8 min and clock B
gets slower by 12 min every hour. They are synchronised to the correct time at
05:00 hrs. Within the following 24 hours at a certain instant clock A shows 15:12
hrs and clock B shows 12:12 hrs. What is the true time at that instant?

sl

4.

13:48
14:00
14:12
14:36

&Y 24-uel arel gEat AT B & =R +Y) i A ufg der 8 Bae a= &
S & 3T udr B ufd der 12 fige el @ S &1 3= 05:00 a9 WE
T & o geamifers forar Sar &1 3wt 24 g2t F ut AT sor @
15:12 a=f 3T TEr B 3H &707 U 12:12 ¥ &M &1 3 &7 HY §HT F;T

&7
1. 13:48
2. 14:00
3. 14:12
4. 14:36
O 1
|
O 2
2
O 3
3
O 4
4
Question No. 3 / Question ID 704010 Marks: 2.00
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Sets x;,x5,**, X100 @Nd V4, V5, ** , V150 have means zero and the same standard
deviations. Which of the following is the ratio of ¥,;°° x7 to %.1°° y/ closest to?

H—ﬂﬁﬂﬁ X1, X2, X100 myh)’z,“' » Y150 & AT Ul % IR 2=l F A
faoesr waE §1 21«7 &1 X107 | Iud Aefefad 7§ e &

Aseasn &7
: 1:1
2. V2:43
3 2:3
4. 4:9
O 1

1

2

2

3

3

4

4
Question No. 4 / Question ID 704020 Marks: 2.00
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Consider the equation 3* — 3Y = 3*. A solution to this equation with x and y
integers

1. satisflesx > 4,y > 4
2. satisfiesx > 5, vy > 3
3. satisfiesx > 6, y > 2
4. is not possible

FHRIOT 3* — 3Y = 3* ¥ =R | 38 FAROT # g x AR y F quiis
g o

1. TTCRATx >4,y >4

HC &l g x > 5,y > 3

HISC AT E x > 6, y > 2

S ECIE NS

-

o O O O
AR WWNN=_=

Question No. 5/ Question ID 704019 Marks: 2.00
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The following 13 observations are molecular weights of 13 compounds (in
amu):

65,61, 63,65,61, 60, 65,83, 65,84, 61, 65,62

Which of the following is true of the molecular weights?

1. Mean = Median < Mode
2. Median < Mode = Mean
3. Mode = Median < Mean
4. Median < Mean < Mode

A 5 s 13 detor 13 FiEHT F 3nfPas 4K (amu 5315 #) §
65,61, 63,65,61,60,65,83,65,84,61,65,62

Ivas HRT & fov A=faf@a # 9 Fla-ar acg 82

1 m'q=mf€1ﬁr<a§ﬂ$

2 ﬂmﬂ<a§ﬂiﬁ=mw

3. a§ﬂ$=m<ma

4. FCIHT < AT < TgoIh

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 6 / Question ID 704009 Marks: 2.00
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In a queue each woman is preceded and followed by exactly two men. A
particular woman is positioned, from among the women, fourth from the front.
The woman'’s position in the queue from the front is

1. gth

2. 10m

3. 11t

4. 12t

T FAR H TAF Afgell F 0T AR IS SF aF &Y ¢ Agensit #, v
ARAT AR & 30T A & Y T W £ 3P @ § &ar # 39 Afgen
T AT &

9 ar
10 &t
11 ar

R S
—
M‘
a,

O O O O
AR OWOWWNN ==

Question No. 7 / Question ID 704012 Marks: 2.00
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Which of the integers 10, 11, 12 and 13 can be written as the sum of squares of
four integers (allowing repetition)?

1. Only 10

2. Only10and 11

3. Only 10,11 and 12

4. All
quitert 10, 11, 12 3R 137 & 68 aR qoiishl & AT & &9 & for@r s
Hehll 87 (TRIGR ITAT &)

1.  had 10
2.  Had 10 3T 11
3. &ad 10,11 3T 12
4. @A

O O O O

]
1
2
2
3
3
4
4

(Chosen Option)
(Chosen Option)

Question No. 8 / Question ID 704007 Marks: 2.00
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Train travel time between stations A and B is 39 hours. Every day a pair of
trains leave from Ato B and B to A at 6 AM. If the service starts on a Monday,
on which earliest day will the same train rakes start the journeys again from
their original stations?

1.  Wednesday

2. Thursday
3. Friday
4. Saturday

ar T AR B & &g IS@MET T AT Fd 39 € g1 JAnsat i v

Sir wfafest AR BT 3R BH A &1 3R §ae 6 Fof doic ¢l afg 75 dar
UF THAR F 3R gl &, aF 39Tel aR 5w @e 3%T Yeenfsat #r Ser

9 HA AT TAA YA AT AR FHEM?

1. g’ﬂaﬂ
2. TEEfdar
3. AshdY
-
4. AEEr
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 9 / Question ID 704001 Marks: 2.00
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Rounding off 4.58500001 to the second decimal place will give
1. 46
2. 458
3. 4.59
4. 4585
G SUHNE T W 4.58500001 T qUITheT aTm
1. 46
2. 4.58
3. 4.59
4. 4585
O 1
1
O 2 (Chosen Option)
2 (Chosen Option)
O 3
3
O 4
4
Question No. 10 / Question ID 704017 Marks: 2.00
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Two cylindrical candles have unequal heights and diameters. The shorter
lasts for 13 hours and the longer for 9 hours. They are lit at the same time and
after 5 hours their heights are the same. What is the ratio of their original
heights?

. 1:2
e 13:18
3. 9:13
4 V5:3

gl SRR AMFTAT fT IS T O Ao 9T AT &1 ST arer 13
He dF Jodl & 3R o« arelr 9 ¢ d% STodr &1 396 UH & HT W
ST AT § 3R 5 "el & UATd 3olehl FASAT Ush TH &l SAdl ol

1:2
13:18
9:13

V5:3

LA =

o O O O
PR WW NN 2

Question No. 11 / Question ID 704014 Marks: 2.00
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Four students Akash, Bikram, Ramesh and Dewan joined a college in 1991,
1992, 1993 and 1994 but not necessarily in that order. Each student joined one
of the four departments, viz. Physics, Chemistry, Mathematics and Biology. No
two students joined the same department. One of those who joined the college
before 1993 joined Chemistry. No one joined the college after Ramesh. Dewan
joined Physics. Akash joined one year after Dewan but didn't join Chemistry.
The student who joined in 1992, joined the department of

Physics
Chemistry
Mathematics
Biology

arR Reafar smwer, fFEH, @ 3R dae 7 us @eler # ay 1991,
1992, 1993 3R 1994 #, forqg 3maeas =@ f& 67 A A, yawr fAam 93+
¥ el o @ 3Tl a¥ 1993 & Ugd YA oA dlell A § HS TH THGA
s & 31 @Y & s oA sl Foe 7 vy a8 @ S
it fasier & Sfe1| 3T & A= & 1 Ay &g wawr for e e
faser & @gr 311 1992 & wawr o aren faeandt fha faemr & Ssr 87

1.  Hifds e

2. W e
3

o MU =

4,

O O O O
AD WW NN 2= %%}

Question No. 12 / Question ID 704006 Marks: 2.00
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Average monthly expenses (in rupees) incurred by a family are as shown in the
chart.

Incidentals, 6000 4

p, 8000

Pet, Sl

Clothings, 4000
Recreation, 3000

What is the value of the central angle corresponding to the amount spent on

recreation?
1. 12°
2. 137
3. 14°
4. 15°
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U 9RER &1 3ed AfeE 0T (F9F A) & U F AR ©

Incidentals, 6000

L

p, 8000

Pet, 5000

Clothings, 4000
Recreation, 3000

ITHIG-SHE (recreation) T fF I @Y & 3ET FART HIOT H AT FT

12°
13°
14°
i oy

BoN s o

o O O O
AR WW NN ==

Question No. 13 / Question ID 704016 Marks: 2.00
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In the figure AABC and ABDC are similar.

Then BD = ?

8.0
7.2
7.5
6.0

1
2
3
4.
few a7 ™3 # AABC 3T ABDC GHFT gl

A AB=150 B

dd BD = 7
1. 8.0
2. F .
< 7.5
4. 6.0

O 1
1

O 2
2

O 3
3

O 4 (Chosen Option)
4 (Chosen Option)

Question No. 14 / Question ID 704008 Marks: 2.00
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In a family of four, the engineer is the son of the chemist and the brother of the
teacher. The chemist is the wife of the lawyer and the mother of the teacher.
Which of the following conclusions is necessarily true?

1.  The teacher is the sister of the engineer.
2. The teacher is the son of the chemist.
3. The lawyer is the father of the teacher.
4.  The lawyer is the brother of the teacher.

IR FFAAl F T IRER #H, Sl [WAAde & 99 § 3R 3reags #
S §| IS dehlel T Jedl ¢ 3R IeT9s $r 77 g Feafaf@a & &
FiF-a1 Fery AR ® F @7 &2

HEATTH SolAa T 984 &l
AT TEIATG HT I &
gehlel eI &1 OaT gl
gl HEATTF H JS T

A w N =

o O O O
AR WW NN ==

Question No. 15 / Question ID 704003 Marks: 2.00
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When an alarm goes off, policemen X and Y chase thief T, on foot and on a
cycle, respectively, along the same straight road. Initially the distance

between X and Y was 4 times that between T and X. If X runs twice as fastas T
and Y rides twice as fast as X, then

X and Y will catch up with T at the same time
X will catch T first

Y will catch T first

Y will cross X during the chase

Wﬁﬁmwmxaﬂ'{w’ IR T &1 91a1 s & @it @5
W FHAT: Yoo I ORfFT W A &l IRF AXIR YF ST Hr g Ta
X & dra #r g &1 4 T &) Ay X Fr afy T gl § iR v afa X
$r aifar & gererr §, ad

ool =

1. T X3AR YU&F & AT gsar
T & X ggel Ghsam
T Y gl Tehsam
4. ST FJ ET XH Y IR FEW

Ly b2

o O O O

AR WW NN ==

Question No. 16 / Question ID 704015 Marks: 2.00

In the following finite sequence of integers, how many terms are divisible by
their immediately preceding terms?

8,3,4,9,3,5,9,5,9.9,9.45,6,3,3,5,7,2,3,9,9

BN
@ I &7 I S ¥4
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From a two-digit number, the sum of its digits is subtracted. The resulting
number is

1. always divisible by 6
2. always divisible by 9
3. never divisible by 4
4 never divisible by 5

Ueh &1-37eh! T TE&AT W, 3TF 3hl & AT ST ST Aar &1 IROTAT §&ar

1. BT 6 ¥ sy &
2. EHAT 9 W fassT &
3. & i 4 @ ANTST AST ©
4. T o 5 T ReeT AdTE

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 18 / Question ID 704013 Marks: 2.00
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Which of the following powers of 3 is the largest factor of
1x2x3x4x%x..x307

1 310

2 313

3. 3¢

4. 315

fF=o@a 3 & arde # |

1X2x3x4x..%30 FT FIH F3T IUIH HleA-AT §7?

it
(¥ 8]
=t
-

2 (Chosen Option)
2 (Chosen Option)

3

O O O O

3
4
4

Question No. 19 / Question ID 704004 Marks: 2.00
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In a grid puzzle, each row and column in the 9x9 grid, as well as each 3x3 sub-
grid shown with heavy borders, must contain all the digits 1—39.

8 4 9le |53

6|4|2]8 7
2|8

7 5 4|2
70 |1

8 |5 6 1
6

1 417|3|6

273|568 |1

In the above partially filled grid, the square marked “?" contains

et
~NoOWwN
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U Honel (f8) ggell #H, 9x9 & Haltel ([A18) Fr ucdss ufda 3R & #,
TTA-E1-A1Y, 3x3 F YAF 3U-HolTdl [olee MG IW3T § AT 4T g, &
1-9 & T 3+ g 9Ifgu|

8 = 916 |53
6 1 4218 7
718
7 5 4 | 2
71 |1
8 | 5 6 1
6
1 4 17 |3 |6
2|7 (3|5 |6]8]| |1

HIF §T F W Tt (1) &, “2" & ey arer o7 & 3 &

B0 I =
~NoWwN

o O O O
AR WW NN ==

Question No. 20 / Question ID 704018 Marks: 2.00

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023

|8
2.
5
4.

L

2.
3.
4

O O O O
BR WW NN ==

4

~ Oy 1
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Every day a child adds to her piggy bank the same number of coins as are
already there in it. If she starts with one coin then the piggy-bank gets full in 8
days. The number of days it will take to fill if she starts with two coins, is

4

5

6

7

U gl uiafes 3o & e 3R gadr & Sas & 3898 95 @ & &
afg a8 T Rad ¥ 3RH S § al Teow 8 AT 7 a1 ek Bl afg a8
ar Rl ¥ e A § A Toors H WA arar e Fr wewr §

2) PART B

Question No. 1/ Question ID 704028
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Let A = (a;;) be the n x n real matrix with a; ; = ij forall 1< i,j < n.Ifn > 3,
which one of the following is an eigenvalue of A?

1. 1
2 n

3. nam+1)/2

4 nn+1)2n+1)/6

T R A= (a;;) XHT n X n arEafas MMegE I @M 1<ij<n & P

a;=1i 8l A& n=3 8 Ja e # & A @1 1 HfFaOr e w4 g

-t 1

2 n

3. nm+1)/2

4 nn+1)(2n+ 1)/6

O O O O
WW NN ==

4 (Chosen Option)
4 (Chosen Option)

Question No. 2 / Question ID 704059 Marks: 3.00
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In a Latin square design, the degrees of freedom for the sum of squares due to
error is 42. Then the degrees of freedom for the sum of squares due to treatments
is

1. 6
a. 7
3. 8
4. 9
forell afeer oot RBamear # & & Fror @9t & A1 F v w@d=T A 42 §

a9 39TRT & FROT JaT & JeT & FOv m@mrasa 1T &

1. 6
2. 7
3. 8
<€ 9

o O O O
AR WW NN ==

Question No. 3 / Question ID 704060 Marks: 3.00
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Consider the linear programming problem:
Maximize z = 3x + 4y
subjectto x+y <12, 2x+3y <30, x+4y <36, x>0,y =0.

Then the optimal solution of the given problem is

1. x*"=6, y'=6

2 x*=7,y"'=5
3. x*=3,y'=8
4 x"'=4,y"'=8
@ WA gHEn

Maximize z = 3x + 4y

FUet, x+y <12, 2x+3y <30, x+4y <36, x>0,y >0 R AORF| o« &

IRfY FHEAT T STATH B &
1. ¥ =h =0

2. x*=7,y'=5
3 =3, y'=8
4. X*=4,y" =8
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 4 / Question ID 704032 Marks: 3.00
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2-=10

ForaeR, let4, = (—1 2 —1). Which one of the following statements is true?
0-1a

1. A, is positive definite for all a < 3.

A, is positive definite for all a > 3.

A, is positive definite for all a = —2.

AowoN

A, is positive definite only for finitely many values of a.

2 =11
aERﬂ?ﬁvﬁlﬁﬁ?Aaz(—lz—l)%l T FuaT 7 & 9 @1 757 87
0-1a

1. @ a<3 F Ow 4, vacas [Afaa &
2. @M a>3 & @AT 4, yarcAs ARTT &)
3. #@fa>-2 ¥ AU 4, t=acAs AT B
4. W o5 BT 4, varcas RRaa §, & gear oRfAT &1

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 5/ Question ID 704049 Marks: 3.00
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Let (X,Y) be a random vector with the joint moment generating function
3

3 1 ,\*(5 1, ,
MX,Y(t].!tZ): (E +Zel) (E +Eez) ] (tl,tz) ER

Then P(X +2Y > 1) is equal to

. 1581
3456
1875
2. e
3456
125
3. —
3456
3331
4. ———
3456
A TR (X,Y) U Aefoes A § e @gwd HEel Sed bl
My v (£, t5) (3 +n1 ‘1)2(5 +—1 %)3 (t,t;) € R?
1 = 54 N e = & e [ » ‘
XY 1,22 4 4 6 6 [ 1r L2
A Px+2r>) A F TR R
] 1581
3456
1875
2. —
3456
125
3. e
3456
3331
4. —
3456
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 6 / Question ID 704021 Marks: 3.00
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Consider the following subset of R:
U={xeR:x*-9x +18<0, x> —7x + 12 <0}.
Which one of the following statements is true?

1. inf U = 5.
2. inf U = 4.
. 4 inf U = 3.
4. inf U = 2.
R & {1 3oad=ad W faar &{:
U={xeR:x*—9% +18<0,x2—-7x +12 < 0}.
A FUAT A A FlT AT HEA?

inf U = 5.
inf U = 4.
inf U = 3.
inf U = 2.

e 0 N

(Chosen Option)
(Chosen Option)

O O O O
AD WWNN ==

Question No. 7 / Question ID 704053 Marks: 3.00
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Let X, , X5, ..., X; be a random sample from a gamma distribution with the probability
density function

l;r}
f(xI;D — E g% x3 , ifx>0

0, ifx<0
where 1 > 0 is unknown. Let T = ¥f_, X; and ¥ be the uniformly most powerful test
of size a =0.05 for testing null hypothesis H;:4 =1 against alternative

hypothesis H,:1>1. For any positive integer v, let yZ, denote the
(1 — a)™ quantile of y2 distribution. Then the test y rejects H, if and only if

-
~
IV

&

=

o

=

t

N
=
A

2
X48,0.95

3.

i-i
IV

2
X24,0.05

= [0 [0 B ] =

2
4. T < 7 X24,095

A 6 wiRear gdca ol

fx) =4 g€ X, I x>0
0, gfex<0
grel AT §eaT F X, , Xy, .., X, IS TeTeosd Udeel § el A > 0 AT gl A
F T=35,X, & aur TRl aR&eqar Hy:d =1 & dhfedsd IR&eTdar
Hy:A > 1 & fascy glieor & & [T 3AT o = 0.05 &1 UH-HAEd: AFdaA
qT0T ) B A F y2, T o aeeA® quiteh v & T x2 dee 1 (1 - o)l
faures @fcse axar §1 d9 9eTor ) IREedar H, & dofr AR Had Jaf
HEAFHR HLEM F

1. T= % X48,0.05
£ T= % XEB_.O.QS
3. T2 % X34,005
4. T< % X24,095
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o O O O
A OWWNN ==

Question No. 8 / Question ID 704033 Marks: 3.00

Let H = {z € C : Im(z) > 0} denote the upper half plane and let f:C — C be
defined by f(z) = e. Which one of the following statements is true?

1. f(H) = C\{0}.

2 f(H) n H is countable.

3, f(H) is bounded.

4 f(H) is a convex subset of C.

A 6 H = {z € C:Im(z) >0} 39 3y FATAH A [ATGSC FAT § TUT AA
& f:C>C F f(z) =e” garr aReni®a Far 3 g1 @ T sy & 8§ #ia
o ' g7

1. F(H) = C\{0}.
2. f(H) N H I0E=ERT §)

3. f(H) afkeeer g1
4. CH f(H)TF 3THE (convex) 3UHH=AY ¢l
O 1
1
O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 9 / Question ID 704024 Marks: 3.00
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Consider the sequence (a,),=1, Where a,, = cos ((—1)"? + %) Which one of
the following statements is true?

1. limsup a,, = ‘?
n—co

2. limsup a,, = 1.
=00
. 1

3. limsup a,, = >
Ti=—+CO

4. limsup as, = 0.
=00

mni

hHA (@) ns1 W AAR FL, S/ a, = cos ((—flL)"n—zﬂ +T) gl
A s A9 ST AT TTE?

. V3

1. limsupa, = Y
Nn=0o0

2. limsup a,, = 1.
=00
. 1

3. limsup a,, = A
=00

4. limsup as, = 0.
=+

O 1

1
O 2 (Chosen Option)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 10 / Question ID 704047 Marks: 3.00
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The value of A for which the integral equation

1

y(x) = lf x2e**ty(t) dt
0

has a non-zero solution, is

1. 4
1+e2
2. 1:22
3. ——
4 e;il

A & #A Sad T gasa gAeRoT
Fi= f x2e**y(t) dt
F FIs YA AR &, o= §

4
1. 1+e2
2
2. 1+e2
: 4
3. e2-1
2
4. eZ-1
O 1
]
O 2
2
O 3
3
O 4
4
Question No. 11 / Question ID 704027 Marks: 3.00
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We denote by I, the n X n identity matrix. Which one of the following statements
is true?

1. If Ais areal 3 x 2 matrix and B is a real 2 x 3 matrix such that BA = I,
then AB = I;.

3 3

2. Let A be the real matrix ( 1 2

entries such that AB = [,.

3. Let A be the matrix G %

with entries in Z/6Z such that AB = I,.

). Then there is a matrix B with integer

) with entries in Z/6Z. Then there is a matrix B

4. If A is a real non-zero 3 x 3 diagonal matrix, then there is a real matrix B
such that AB = I5.

BH nxn dcaAS PR B I, ¥ Afdse wxa §) e wya 7 F Fi v
' 872

1. I A UF 3 x2 aEdides HGg § a1 B Tk VAT 2 X 3 ATEdide
3egg & 6 BA=1, 8, a9 AB = I, grem|

2. W%Aaﬁfﬁa:ma{g@ g) &l a9 ol wiafedt #r uw o
e B &N % AB =1, @I

3, Am‘rz/ﬁzﬁqﬁﬁaﬁmw(i ;) ALY a9 z/67 F wiateedt
arelT U QT 3Tegg B BN fF AB =1, &

4. I A TF YR 3 x 3 fawol-3neygg 8, o v tur aedids 3egg B
g &% AB =1, &I

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 12 / Question ID 704055 Marks: 3.00
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For n>2,let X, X,,.., X, be a random sample from a distribution with the
probability density function

v [8x%°Y, Box<i
f(x16) = { 0,  otherwise ’
where 6 > 0 is an unknown parameter. Then which of the following is the
uniformly minimum variance unbiased estimator for % ?

1
1. —;Z?zl In X;
n
2. _Z:fl:lln){i
n-1
3‘- _z?=llnxi
2
4. —-Xinnk

n=>2 & o, A &F WRsdr g9dca o

(Bx?-1 pD<x<1
= (P2
f(x16) 0 e

mmﬁxbxz,...,xnaﬂ?mﬁaﬁ?ﬁ,aﬁe>owmm
T - & T e F ¥ F A U TgeAaH TER0T AR

1
1. —=Xi= InX;
2. o
211‘11 In X;
_ =1
3- _ n
E:{!:],Inxl
: 2
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 13 / Question ID 704036 Marks: 3.00
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How many roots does the polynomial
z100 — 5023% + 40z + 6z + 1

have in the opendisc {z € C: |z] < 1}?

1. 100
2. 50
3. 30
4. 0

g

z190 — 50239 4+ 4021 + 62+ 1

& faga afsher (z e C: |z| <1} # = AT &7

1. 100
2 50
3. 30
4 0
O 1
1
O 2
2
O 3
3
O 4 (Chosen Option)

4 (Chosen Option)

Question No. 14 / Question ID 704039 Marks: 3.00
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Which one of the following is equal to 137 + 237 + 337 + ... 4+ 8837 in Z/89Z?
1. 88

. —88
v -2
4. 0
Z/89Z A e & & &l &1 137 + 237 + 337 + ... + 88%7 & e 87
i 88
2. —88
3. -2
4. 0
O 1
1
O 2
2
O 3
3
O 4 (Chosen Option)

4 (Chosen Option)

Question No. 15 / Question ID 704043 Marks: 3.00

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023 Page: [ 37]

The following partial differential equation

, 0%u 5 a%u ,0%u odu du
X° —— 4LX — _ =
dx? 4 dx dy Y dy? dx ady
is
1. ellipticin {(x,y) e R? : y > 0}
2. parabolicin {(x,y) ER?2: x>0, y > 0}
3. hyperbolic in {(x,y) € R? : xy # 0}
4. parabolicin {(x,y) € R? : xy = 0}
d%u 9%u 0%u du  du
2 e o 2 S— — e ——
X axe 2xy dx dy 3y ay? i dx  ady .

1. {(x,y) ER?:y>0} # g ¢l

2. {(x,y) ER2:x>0, y>0} H Wad A+ gl
3. {(x,y) ER?:xy = 0} # FfAWaaR=F §|
4. {(x,y) € R?:xy # 0} H Racii&s gl

o O O
NN ==

3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 16 / Question ID 704023 Marks: 3.00
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Consider the following infi nite series:

2 = 1
(@ z =20 @) Yo+ =,
n=1

=1
Which one of the following siatements is true?
1. (a) is convergent, but (b) is not convergent.

2 (a) is not convergent, but (b) is convergent.
3. Both (a) and (b) are convergent.
4.

Neither (a) nor (b) is convergent.

AT 3 Aot ¥ R i

@Y =20 Z l08(1 + ).

ﬁmma‘fna;ﬁ as‘la'm'aar%?n

1 (a) HTFARY § aiferat (b) HfFarY =1ET B

2. (a) AW T & AT (b) AR L

3. (a)dur(b)EET 3HERT &

4. Sdr(a) AEERTE AR T & (b) HFEFEN T

1 (Chosen Option)
1 (Chosen Option)

O O O O

ArD WOWW NN

Question No. 17 / Question ID 704058 Marks: 3.00
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Forn=p+1, letX,,X,, ..., X,, be a random sample from N ( 2) uERPandX is

a positive definite matrix. Define X = - Zl X;andA=3F" (X, - X)(X; - BT. Then
the distribution of Trace(AZ™1) is

1. W,(n—-1%)
2 X

8 Xnp

4 X(zn—l)p

A B N, (15) & XX, X, T TERoF wfagd §, 6T peRP, 2 p+ 1

£ U EefleReh ke HMegg ¥l AR X =L ¥n X, @A =3L,(X - DX -X)
&, d9 Trace(AL ™)) FIdcad A+ &

1, W,(n —1,%)
2 Xp
3. %
4

X{zn—l)p

O O O O

APBA WOOWOWDNN=—2=

Question No. 18 / Question ID 704045 Marks: 3.00
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Using Euler's method with the step size 0.05, the approximate value of the solution
for the initial value problem

dy
—= X+ 2 1, =3,
= J3x+2y+1, (1)
at x = 1.1 (rounded off to two decimal places), is
1.  1.50
2. 165
3. 125
4. 115
JaT (step size) 0.05 arelr 3ir@er & &1 3939 Fa U URTHR AT FHE
dy ;
e V3x+2y+1, y(1) =1
& FAHA HT x = 1.1 R IFANAT AT § (SAAT F & T doh):
1.  1.50
2 1.65
3. 125
4 1.15
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 19 / Question ID 704052 Marks: 3.00
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Suppose X ~ Poisson G) Then which of the following statements is true?

) 11
1. PX>9) ==
H

2. PX<9) = -

3. E(X—i)2 = 2

4 12
4. 2—1 X ~ Poisson (ﬁ)
At 5 X ~ Poisson (2) ¥ @@ et woet & @ P @ W §2

11

1. P(X>9) = —

11
12

2. PX<9) >

2 .
3. E(X—E o a%
& 12

4. 19—1 X ~ Poisson (%)

o O O O
AR WW NN o=

Question No. 20 / Question ID 704035
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Let f: C — C be a real-differentiable function. Define u, v: R*> —» R by
u(x,y)=Ref(x+iy)and v(x,y) = Im f(x +iy), x,yER.

Let Vu = (u,,u,) denote the gradient. Which one of the following is necessarily
true?

1. For ¢y, ¢; € C, the level curves u = ¢; and v = ¢, are orthogonal wherever
they intersect.

2 Vu - Vv = 0 at every point.

3. If fis an entire function, then Vu - Vv = 0 at every point.

4. If Vu - Vv = 0 at every point, then f is an entire function.
AR &F f: C - C FE IEAFH-3TFTAT B &l u,v:R2 > R FT x,yeR
& AT ulx,y) =Re f(x +iy) dWv(x,y) = Im f(x + iy) SART IRATNT FI|

A 7 Vu = (u,,u,) JaUTdT H AGST Far g1 e & § Fia @
TSI T g2

1. c,GECH AT, TR WM TR aF u=c,Tv=c, Ao Fd &, 9
difas g gl

2. mﬁﬁﬂvu-‘?vzﬂ%l

3. A f I wAT INF Fot ¢, T TAF faeg W Vu- Vv =0 B

4. I 93AF Weg W Vu- Vv =08, a9 f UF AT 3edA®F wele Bl

O 1
1

O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 21 / Question ID 704057 Marks: 3.00
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Consider a linear regression model ¥ = a + fx + ¢, where ¢ and § are unknown
parameters, and ¢ is a random error with mean 0. Based on 10 independent
observations (x;,v;), i = 1, ..., 10, the fitted model, using OLS is

¥ =15+ 08x;, i=12,-,10.
; 1 2
Suppose that 25121( ——Z, lyj) = 5and 312, (xi -— }glxj) — 6

Then the adjusted coefficient of determination (adjusted R?) is equal to (after
rounding off to two places of decimal)

¥ 0.74
2, 0.83
3. 0.77
4. 0.84

IR gasEu Jizd YV =a + fx + & W AR &Y, Sl a Td g HAT U=
auw « TeRos I € Swer @re o &1 10 TaaT WeTOn (x,,y,), i =1,..., 10,
& AU W, OLS &1 3UAWT HId O HTEfSIT AlseT &

§;=15+08%, i =1,2..,10.

amet 5 21 (v - = 2)° 1y),) =53 30 (x - X} 1x]) —6 ¥ @
uRer gamiTEE e (FEEET R?) (aamma & a1 g TUEr do fAwed
HId UT) T AT &:

ik 0.74
2. 0.83
3. 0.77
4, 0.84

O 1

1

O 2

2

O 3

3

O 4

4
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Question No. 22 / Question ID 704030 Marks: 3.00

Let A be an n x n matrix with complex entries. If n > 4, which one of the following
statements is true?

1. A does not have any non-zero invariant subspace in C".

2 A has an invariant subspace in C" of dimension n — 3.

3. All eigenvalues of A are real numbers.

4 A? does not have any invariant subspace in C" of dimension n — 1.

Al & A wiFay wfafsedt &1 1§ nxn 3egg &1 AE n > 4§, aF @
FUAl A H FieT A T §7?

1. AH A S AR AR 3uwaAfce 787 g

2. A& FHa-3 @A & w5 Ty sggafe g

3. A% g yfFeaiOe Ae aeats s §

4. A2 Fr " A n-1 @ & FE AR sugAe 87 E

o O O O

AR WOW NN 2=

Question No. 23 / Question ID 704037 Marks: 3.00

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023 Page: [ 45]

In any class of 50 students, which one of the following statements is necessarily
true?

1. Two students have the same birthday.

2. Every month has birthdays of at least five students.

& There exists a month which has birthdays of at least five students.

= The birthdays of at least 25 students are during the first six months (from

January till June).
50 frenfd=t fr forely off wem #, B Fyal F ¥ FiF T FTTFET: T 2
1. ar frenfdat & s=xafea s & 8

2. UAE FE # &F ¥ FF g Aatdet o seafem o ¥
3. U@ Fis A ¢, omd 7 @ o7 uw it o SeAea

g B
4. Ugel OF AgEl (SEad T SF) & R &F F HA 25 oty o
SeAfea T 1
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 24 / Question ID 704056 Marks: 3.00
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The probability of getting a head in tossing of a coin is p, p € (0,1). The coin is
independently tossed 25 times and head appears 10 times. The Bayes estimate
of p, with respect to the prior Beta(5, 5) and the squared error loss function, is

3
1. =
7
i 3
2. =
5
1
3. =
2
2
4. =
5

T 3oTaa W O 3= $Hr wif@ar p & 58T p € (0,1) &1 {ah F 25 s
AT T § 3T S ¢ forad 10 R =@ 3mar @1 gdees Beta(s,5) T
afdter 3 e1fer welar & @TeT, p & I ITFAF &

3
1. =
7
2 2
) 5
1
= ~
2
2
4. =
5

O 1

1

O 2

2

O 3

3

O 4

4

Question No. 25 / Question ID 704034 Marks: 3.00
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Let f be a meromorphic function on an open set containing the unit circle € and
its interior. Suppose that f has no zeros and no poles on C, and let n, and n,

denote the number of poles and zeros of f inside C, respectively. Which one of

the following is true?

1 =) Ldz=n-m+1
2 ﬁc(??fdz:nﬂ—np—l
3 ﬁ C(Z?' dz = nyg — n,
4. = ﬂdzz‘n,t,am,.

AT [ 3F% god € AT $HG 3d: & AAUSE T dTel T fagd THg=ad
WA FATN FAT G A F f A Cc WA N FE gEm g sfirar &
IS Y (pole), TUT € & HAX f & Yai R YAl FHT FEIT FAA: n, HR g

A w2

2mi

1 ) ‘
y —fcz—fdz=na—np+l.

2. = fcwdz,':no—np—l.

2mi Zf

r)
zf

1
3. .

—_ dz = ngp — n.,.
27 0 P

1 zr)'
4. — | ——dz = n, — ng.
i IC zf P q

1 (Chosen Option)
1 (Chosen Option)

O O O O

A D WOWW NN

Question No. 26 / Question ID 704041
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Let f : R — R be defined by
(1 —x)?sin(x?), x € (0,1),
flx) =
0, otherwise,
and f' be its derivative. Let
S={c eR: f'(x) € ¢f(x) forall x € R}.
Which one of the following is true?
1 S=0
2. S # @ and S is a proper subset of (1, )
3 (2, ) is a proper subset of §
4. Sn(01D #0
A fF f: R->R &I
(1 —x)?sin(x?), x €(0,1),
fx) =
0, g2,
AT IR fFar aram § 9T [’ g8 3idhelol ol A &
S={c ER: f'(x) £ cf(x) T x € R &F AT}
gl Aaslaarag &7
1. § = 0.
2. S# @ FaWS, (1,) H A 39GHTT ¢
3. S % Uk 3fAd IuHATId (2,) Bl
4. Sn(0,1) # 0.
O 1
1
O 2
2
O 3
3
O 4
4
Question No. 27 / Question ID 704051 Marks: 3.00
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Consider a homogeneous Markov chain with state space {0, 1,2} and transition
probability matrix (TPM) given by

0 1 2
0/2 1
3 3 0
P=1]1 L p
2 2
2\0 0 1
Let P = ((P[E"])) be the n-step TPM. Then which of the following statements is
true?
1. limPP=1

=00
2. The unique stationary distribution of the chain is given by G% 0)
3. {1,2} forms a closed set of states

4. limPP =1

n=—00

UHT FAEN Aldfa HEer W AR ¥ Tas o Pufa wafte {0,1,2) & aw
HHAYT YAl 3egg (TPM) == &

2
0
0 |-
1

=)

Il

—
o NR Wl
L R L e e B

At B P00 = ((BSV)), naeor TPM #1 @ fet dart & & 7 & wed
87

1. limpP™M=1

Ti—CO

2. H@er F A T deA (3,1,0) g@nT o aww

3. (1,2} 3rTEAT3HT FT AT HIT B

4. limpPM=1

n—=o00
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o O O O
AR WW NN ==

Question No. 28 / Question ID 704029 Marks: 3.00

Which one of the following statements is FALSE?
1. The product of two 2x2 real matrices of rank 2 is of rank 2.

2. The product of two 3x3 real matrices of rank 2 is of rank at most 2.
3. The product of two 3x3 real matrices of rank 2 is of rank at least 2.
4. The product of two 2x2 real matrices of rank 1 can be the zero matrix.

T = FU=E # O ST @1 3G9 &7

1. &IT (rank) 2 F & 2x2 FFAEF HYGEl & IUAGA I FIE (rank) 2
grer &1

2. FIC (rank) 2 F &7 3x3 ATEAIH MFgl & VD S I (rank)
e & 30 2 g §

3. T (rank) 2 F &Y 3x3 TFATASH YRl F IUAH HT FHIfC (rank) FA

q &H 2 8 Bl
4.  FIT (rank) 1 F & 2x2 IRATEAS IIET F OGRS AeT-3TeTg &l
T &l
O 1
1
O 2
2

O 3 (Chosen Option)
3 (Chosen Option)

O 4
4

Question No. 29 / Question ID 704026 Marks: 3.00
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Let f(x) be a cubic polynomial with real coefficients. Suppose that f(x) has
exactly one real root and that this root is simple. Which one of the following
statements holds for ALL antiderivatives F(x) of f(x)?

i £ F(x) has exactly one real root.
2. F(x) has exactly four real roots.
3. F(x) has at most two real roots.
4. F(x) has at most one real root.

Hﬁﬁ?f(x)ﬁﬂ%%ﬂmﬁﬁwaﬂéﬁm?ﬁagqa%lﬂﬁﬁ?ﬂx)ﬁm
U gdids Hel ¢ I 98 Hd WA &1 f(x) F Wl gfd-3@sersi Fo) F
T @ U=l # § FiA @ TF 57

1. F(x) & Fo T aias Hq gl
2.  F()%F Fd IR IAES JA ¢l
3.  F(x) % 3w & 3 ar aafes A ¢
4.  F(x) @ 3A¥& ¥ 3fO% TF adids 7 gl

O O O O
AR WW NN ==

Question No. 30 / Question ID 704044 Marks: 3.00
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Consider the Cauchy problem for the wave equation

0%u a%u
4 = | —00 < X < 00, t >0

at? dx?

u(x,0) = {e(—ﬁ)' ;:g:

du
a—t(x,D)zxe'xz, x ER.
Which one of the following is true?

1. limu(5¢t) =1

t=+co
eh L!im 35 t)=2
i 2
- 11 }Lﬂ" (5,f) = 2
4. }im u(5t)=0
d’u  d*u

at2_4ax2—ﬂ' —m<x<oo, t>0,

u(x,0) = [e(-xz }

du
a—t(x,(]):xe"‘z, x ER,

F o e Faear W @O &1 @5 # § ST @ 7 87

1. limu(5,¢6) =1

=0

2. limu(5,t)=2

t=sco

3. limu(s,t) ==

t=sco 2

4. tlim w(5t)=0

O 1 (Chosen Option)
1 (Chosen Option)

WW NN
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O 4
4

Page: [ 53]

Question No. 31 / Question ID 704042

The smallest real number A for which the problem

—y"+3y=4, y(0)=0,

has a non-trivial solution is

1
2
3.
4

3

2
1
4

FEH BT gedias gear A Sas v gasr

-y"+3y=2y, y(0)=0,

HT T HeS & &, Hlad Al §7

1.

B oW oN

3
2
1

4
:
3
2
2

3 (Chosen Option)
3 (Chosen Option)
4
4

O O O O

y(r) =0

y@@ =0

Marks: 3.00

Question No. 32 / Question ID 704040
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Consider the field C together with the Euclidean topology. Let K be a proper
subfield of C that is not contained in R. Which one of the following statements is
necessarily true?

1. K is dense in C.

2. K is an algebraic extension of Q.
3. C is an algebraic extension of K.
4.

The smallest closed subset of C containing K is NOT a field.
oS FifeAfaehT arel &9 ¢ 9 [9gR Y| A= & ¢ &1 3T 3987 K §
St R # 3afase g g1 T FYa 7 & Sl &1 H@EeTHd: G 672

1. C# K 9o g

2. K& Q @ d@iey farar gl

3. C &7 K & s [@Ear gl

4. K &I HATGSC &= drel C 1 Gad BIel Hgd Iq@HTY & ¢ &

O O O O
AR WOWNN ==

Question No. 33 / Question ID 704048 Marks: 3.00
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Let g denote the acceleration due to gravity and a > 0. A particle of mass m
glides (without friction) on the cycloid given by x = a(f —sin8),y = a (1 + cos 8),
with 0 < 8 < 2n. Then the equation of motion of the particle is

1. (1—rcos®)d +% (sin8)(6)2 — :;ﬂ sinf =0
2. (1-=2cos8)f+ (sinB)(H)2 —g sinf = 0

3. m(1—2cos0)8 + (sind)(6)? +% sinf =0
4. m(1—2cos9)8 + %(sin 0)(6)2 —% sinf =0

A fF g I&cArT ca’oT FY fAfdse HAT & AT a > 08| SeFAG m F TH
FUT0<0<2m & AT x =a(f —sinh), y=a (1+ cosh) EFRT%T\TWW
R faafa (fear =¥ gar &1 ag ot &t aifa &1 gefe=or §

1. (1—cos8)f +3 (sinB)(6)? — = sinf =0
2. (1-2cos6)f + (sin6)(6)?—Zsinf =0
3. m(1—2cos8)d + (sinB)(6)2 +§ sin@ =0

4. m(1l-—2cos0)d + ?(sin 0)(6)2 —g sing@ =0

o O O O

AP WW NN ==

Question No. 34 / Question ID 704022 Marks: 3.00
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Let X be a non-empty finite set and
Y = {f~1(0) : f is a real-valued function on X}.

Which one of the following statements is true?

i Y is an infinite set.

2 Y has 2/¥| elements.

3. There is a bijective function from X to Y.
4 There is a surjective function from X to Y.

A T X U 3REa aRfAd weeag § aur

Y ={f"1(0): f, X R FI5 aEdias AT aTell oA g}
A7 &Y=l # § Sl @ 777 87

1. v & 3RfAa == &

2. Y & 2 3rguq gl

3. XH®Y H U THr HTOE Had gl

4. XAY H UF IOET G gl

o O O O
WW NN ==

4 (Chosen Option)
4 (Chosen Option)

Question No. 35 / Question ID 704025 Marks: 3.00
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Let f:IR — R be a differentiable function such that f and its derivative f’ have no
common zeros in [0,1]. Which one of the following statements is true?

1.

L

f never vanishes in [0,1].
f has at most finitely many zeros in [0,1].
f has infinitely many zeros in [0,1].

f@/2)=0.

A & f:R—> R U UHT Hahadld Bold ¢ dlie [ dUT SH$ Jahoad [’
FT [0,1] # 1% 3afAss e 787 §1 o1 Fu=t & @ =l @1 77 32

1.

2
3
4

0,1] 3 f 3fr Tc T e

[0,1] & f & 3w @ 3w NET = &
[01] # f & 3=d ET &

f(1/2) =o.

O 1
1

O 2 (Chosen Option)
2 (Chosen Option)

O 3
3

O 4
4

Question No. 36 / Question ID 704038 Marks: 3.00
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Let G be any finite group. Which one of the following is necessarily true?

L9 G is a union of proper subgroups.
G is a union of proper subgroups if |G| has at least two
distinct prime divisors.

3, If G is abelian, then G is a union of proper subgroups.

4. G is a union of proper subgroups if and only if G is not cyclic.

A % ¢ P8 IRAT T & = 7 @ Fla-ar rIwa: 57 82

1. G 3Ra 3uwagl &1 afFAe= gl

2. G 37d 3vaAgl & wFAeS § AT |G| F A 8§ FA e ey
HSS ¢

. 3G &Rl §, A9 ¢ 3T 3UHHgT F TFEATA B

4. G 3R 3UFHE FT AFAGA ¢ I AR Fao AT ¢ TR LT £

O O O O
WWNN ==

4 (Chosen Option)
4 (Chosen Option)

Question No. 37 / Question ID 704050 Marks: 3.00

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023 Page: [ 59

Let X,,X,, ..., X;,, ... be a sequence of independent and identically distributed

(i.i.d.) random variables having the common cumulative distribution function (cdf)

0, ifx <5
1—e%%, ifx>5"

F(x) ={

Define Y, = min{X,,X,, ... X}, Z, =vVn(¥,=5), n=12,., and let Zbe a
standard normal random variable. Then which of the following statements is true?

N 1 3\
1. lim P Efil’n{;)—l

n—oo
P

2. ¥,»5asn - o
d

3. Z,—~ Zasn— o

4. limP(1<2Z,<2) =®(2) —P(1), where ®(-) denotes the cdf of Z
n=—oo

AW F X, X, . Xy, ... 919 AT ded Borel (cdf)
B 0, Jigx <5

F(x)_{l—es"‘. x> 5
arel FacAd: A (i.i.d.) IEfeas | F1 TF 3THA ¢l
afg v, = min{Xy, X5, ., X0}, Zo=V0 (Y, —5), n=12,., & T Z s AH
JHAT ATEeod o g, de e HAAT 7 Sid a1 T g7
1. lim P G{Yn{%):l
2, Yn—PrSEﬁ'n — 00

d
> Zpn=ZGdn—- oo

4. lim P(1<Z,<2) =®2) —d(1), &l ZF cdf & &(-) garT Afcse

n=00

IEi e

O O O O
AR WWNN ==

Question No. 38 / Question ID 704046 Marks: 3.00
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The cardinality of the set of extremals of

1
Iyl = f ') dx,
0

subject to

1
yO =1 ym=6 [ ydr=3

0

is

1. 0

2. 1

3. 2

4.  countably infinite

y(0) =1, y(1)=6, [ ydx=3 F 3tha

1
Iyl = f )2 dx
0

F TP F FHAT T AVH-HEA ¢

1 0
2 1
3 2

Question No. 39 / Question ID 704031 Marks: 3.00
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Let (—, —) be a symmetric bilinear form on R? such that there exist nonzero
v,w € R? such that (v,v) > 0 > (w,w) and (v,w) = 0. Let A be the 2x2 real
symmetric matrix representing this bilinear form with respect to the standard
basis. Which one of the following statements is true?

1.
2
. 3
4

AE=1).
rank A = 1.
rank A = 0.

There exists u € R?, u # 0 such that (u,u) = 0.

& RZW (—,—) T tar gATAT caif@s® &9 ¢ fos fow oo 3

vweR2 &SR (vv) >0 > (ww) T (v,w) = 08 A & AFS HUR &F
TeH # 30 caif@d 9 &1 yfafaftica s= aren 2 x 2 aeafas @AfAd
g A ¢l BT wyat 7 ¥ i @1 @ 87

1. A% i=1),
2. I (rank) A=1.
3 FIfT (rank) A =0.
4. VHueR?u+0% s AT (wu)=0 gl
O 1
1
O 2
2
O 3
3
O 4 (Chosen Option)
4 (Chosen Option)
Question No. 40 / Question ID 704054 Marks: 3.00
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Forn = 2, let €y, €,, ..., €, be independent and identically distributed (i.i.d.)
N(0,6?) random variables and

Yi=ia+i?a®+eg, i=1,...1,

where ¢ > 0 and ¢ € R are unknown parameters. Then which of the following is a
jointly minimal sufficient statistic for (a, ¢)?

1 (ZR. Y7, X if, 2 2 K)
2 (TR, VP, TR, i%, B, YD)
3. (BL,i¥, IM,i%v?)
4 ‘?=1Yb Il=1"vYa)
n>2 & U, A &F €6, ..., 6, T@dId: AR (i.i.d.) N(0,0?) aElos
W E aur
Yi=ia+i?a®+e¢, i =N,
SEl 6> 0dWa € R AT 9T &1 9 &80T # ¥ (a,0) & 0
1. (IR Y7, T Y, TR, Y)
2. (Y, 2V, XieUTR)
3. » i R P2W)
4 i=1 Yy Xiz1 i ¥7)

o O O O
AR WW NN ==

3) PART C

Question No. 1/ Question ID 704107 Marks: 4.75
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Suppose X is a continuous random variable with probability density function
1 1
xX) = — —00 < x < oo,
f @) ml+ (x + 1% rEES®
Define
(X if X#0
y={ixp |
L0, ifX=0
Then which of the following statements are true?
1 E(Y)=0
2 P(Y>0)<P(Y<0)
3. P(Y<-1)< P(Y >1)
4 E(Y"y =1
A & X Featef@a wifsar aaca waa arer #i5 Tdd Jeees o ¢
(x) = . ot S
h = — — 00 Co
[ Tl + (x + 1)2’ * )
aReTfa +T
X
— e, X
v = JixT I X #0
0, dTGTX=0
ds @ Fyar # Fil9 ¥ 57 87
1. EY)=0
2. PY>0)<P(Y<0)
3. PY<-1)<P(Y>1)
4. E(Y?) =1
1
1
0 2
2
1 3
3
4
4
Question No. 2 / Question ID 704083 Marks: 4.75
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Which of the following statements are true?

1. Let G, and G, be finite groups such that their orders |G,| and |G,| are coprime.
Then any homomorphism from G, to G, is trivial.

2. Let G be a finite group. Let f : G — G be a group homomorphism such that f
fixes more than half of the elements of G. Then f(x) = x forall x € G.

3. Let G be a finite group having exactly 3 subgroups. Then G is of order p? for
some prime p.

4.  Any finite abelian group G has at least d(|G|) subgroups in G, where d(m)
denotes the number of positive divisors of m.

o Syl # | &9 § 97 g7
1. A & G, T 6, 0@ IRAT §7g § St FfeE (order) |G,| TAT |G,
IMEAST &l T4 G, § G, T FAHFIRAT T &l

2. #E 6 g AT @ 81 7 @ £ 6 > ¢ S wHg FAERAT 39
YRR EF G & WO § 3W0F 3gaai A fIRR AT gl a9 @l x €6
F AT f(x) =x &

3. @& Gk aRfAT wog & 58 For 3300 &1 a9 FREr 3 p F
faw ¢ Fr *ife (order) p? gl

4. e ofr oRfAT 3 W8 ¢ & FA ¥ FA d(|G)) 3THHE 8, @l d(m)
ZaRT m & YdATcHS HIoThl I TEATHT I Aese Far Far £

0o o

Chosen Option)
Chosen Option)

Chosen Option)

1
1
2
2
3
4
4 (Chosen Option)

P~~~ o~

Question No. 3 / Question ID 704065 Marks: 4.75

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023 Page: [ 65]

Let (f,,).»1 be the sequence of functions defined on [0,1] by

falE) = x> log( - ;‘/;)

Which of the following statements are true?

—
.

(fx) converges pointwise on [0,1].

2.  (fp) converges uniformly on compact subsets of [0,1) but not on [0,1).
3.  (fn) converges uniformly on [0,1) but not on [0,1].

4. (fp) converges uniformly on [0,1].

A T (f)o; BT BT IR A & S0 [0,1] W
| ( 1+ xE)
fax) = x"log
2
ERT ufnite &1 o suat # ®ia @ "7 §2

1. [0,1] W (f,) fargar #fafa & &

2. [01) & Hgd IUFH==AT W (f,) TH-THET: HHANT giar ¢ aifera [0,1)
T el

3. [01) WX (f,) Th-TATEL: FHET g & s [0,1] w6

4. [0,1] UT (f,) T-maES: FfEElE gar g

O O 0O O
AR WWNN ==

Question No. 4 / Question ID 704062 Marks: 4.75
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Let x be a real number. Which of the following statements are true?
1. There exists an integer n > 1 such that n? sin% > X
2.  There exists an integer n > 1 such that n cus% > X.
3. There exists an integer n = 1 such that ne™ = x.
4. There exists an integer n > 2 such that n(logn)™! = x.
A & x T areaids T g F e FYE # ¥ ST @ 797 82
1. TF ik 2> 150 56K & & n?sin- > x g
2. Wq‘;ﬂﬁ?nzlsﬁqm?ﬁ?nms% > x gl
3. THYUNHn=>1%0 9K § Fne™ > x &
4. UH qUlh n > 250 YR & 6 nllogn)™ > x &l
O 1
1
O 2
2
O 3
g
] 4
4
Question No. 5 / Question ID 704097 Marks: 4.75
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Consider the initial value problem
d
I‘Z = f[x-'y)r y(.t(]) = JV’D!

where f is a twice continuously differentiable function on a rectangle containing the
point (xy, vy). With the step-size h, let the first iterate of a second order scheme to
approximate the solution of the above initial value problem be given by

Y1 = Yo + Pky + Qk;,
where kl = h-f()fo,)f'o), kz == hf(x.n + aoh,:}-fo + BO kl) and P, Q, EIUHBU € R.

Which of the following statements are correct?

1. Ffag=2thenfy=2P =2, Q=
2. IfBy=3thenay=3P=2, Q=<
3. Ifag=2thenfy=2,P =7, Q=+
4. Ifpy=3thenay=3P =2, Q=1
URTRF AT FAEIT
%=f(x,y). ¥(xo) = ¥o

W AR W, S G [ [Beg (x,y,) T AT e AT T AT W ar
9 HAAd: HaHeeAd gl HIA (step-size) P h AT §T IRIFd IRfHS AT
TATIT FT Aieashe g Tl & AT g@ FIfT (order) FHr ASAT FT gl TR
Y1 = Yo+ Pk, + Qk,
garT e I &, el
ki = hf(xo,¥0), kz = h f(xg + agh, Yo + Bo k1), TAUT P,Q, a0, By € R Tl

A= Fual 7 @ Fl9 @ I &2

1. A aq=2% A fy=2P=2, Q=1

4

2. ;EP=3% d@a=3P=2,

I

Q
3. ARay=2% T f=2P=<,Q
Q

1

s

3

4

4. AP =38 @@a,=3P==, Q=2
1
1
2
2
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] 3
3

] 4
4

Question No. 6 / Question ID 704109 Marks: 4.75
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Let X,,..,X,, be a random sample from N(u,1) distribution, where u € R is
unknown. In order to test Hy: u = u, against Hy: u > u,, where p, € R is some
specified constant, consider the following two tests:

(A) Reject H,, if and only if X,, > ¢;, where c; is such that B, (X,, > ¢;) = a € (0,1)
and X, ==Y X .

o &i=1

(B) Reject H, if and only if Median{X,,..,X,} > c,, where ¢, is such that
B,,(Median{X,, ..., X} > c;) = a € (0,1).

Then which of the following statements are true?

1. The test described in (A) is the uniformly most powerful test of size a
. The test described in (B) is the uniformly most powerful test of size «
3. B,(X, >¢;) »1asn— oo forall u >y,

; | 1
4. B,,(Median{X,, ..., Xpn} > po) = ~

A F X, X, e N 1) § ¥ F aeeos gfagy &, Fel 4 e R 341G 2
el 3EATRT 3 4 € R & TOT FRISOMT SRESTAT Hy: p = u, 31 351o0s
IR Hy: p > o F oFey TRe10r ¢ o=t af wieon ) R X

(A) H, &1 asfr 3R Faa af 3EEFR H JA9 £, >, &, 6l ¢, 57 ThR ¢
& B, (X, >c) =a € (01) T X, =-FL.X; &l

(B) H, @ T8 3R Fger et 3¥EHR F F9 Median{X,, ..., X, } > ¢, &, @I
c, 39 9K § & B, (Median{X,, .., X,} > c;) =a € (0,1) %I

ad o FUAT A ¥ 9 @ Tg 2

1. (A)# afoig TeTor HTHT (size) a FT TH-GAAT: AFddH TAETT &l

2.  (B)# afoia wdietor AT (size) @ T UhH-THHAT: AFAdH TUETOT gl
3. ®Wu>y,dRTRLE,>c)-218n>w
1

4. P,,(Median{X,, ..., Xp} > po) = 2
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2
2

13
3

] 4
4

Question No. 7 / Question ID 704079 Marks: 4.75

Let X be an uncountable subset of Cand let f : € — C be an entire function.
Assume that for every z € X, there exists an integer n > 1 such that f™(z) = 0.
Which of the following statements are necessarily true?

i
2.
1
=

=1
f is a constant function.
There exists a compact subset K of C such that f~1(K) is not compact.

f is a polynomial.

Al 7o C & T 0T STEHTET X §, a7 f: C— C H$ FaT a2l
Telel &l Al fF 9 AF zeX FRACQUIF n>1 5@ R § F f™(2) =0 §
o FaET & & Fi9 & HEOTFA: TF £7

1. f=0.
2. [ U& I G gl
3. C & U% Hgd 3TGATIT K 36 YR § & f1(K) Hea 76T &l
4. fUF SIS &
1
1
] 2
2
3
3
4 (Chosen Option)
4 (Chosen Option)
Question No. 8 / Question ID 704096 Marks: 4.75
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The coefficient of x* in the interpolating polynomial for the data
x | 0 ‘ 1 | 2 | 3 \ 4
y | 1 ‘ 2 | 1 | 3 \ 5
is
{,. —=
3
g —£
2
5
3. 5
m
6
-
x | 0 | 1 ’ 2 ‘ 3 ‘ 4
y[1]2]1]3|\K
#mmﬁ?ﬁagﬂaﬁxgaﬁ:gmﬁ%%
1
q. =
3
1
2. =
2
5
3 i
6
17
4. —
6
1
1
12
2
13
3
] 4
4
Question No. 9 / Question ID 704084 Marks: 4.75
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Let n € Z be such that n is congruent to 1 mod 7 and n is congruent to 4 mod 15.
Which of the following statements are true?

1. nis congruentto 1 mod 3.

2. nis congruentto 1 mod 35.
3. niscongruentto 1 mod 21.
4

n is congruent to 1 mod 5.

A4 FneZsgdvrR g F a8 1mod7 & FAIY & 94 mod 15 & & gAY
¢ A FuEr § 9 o9 @ 9w §7

1. 1mod3 & I n FAAY gl
2. 1mod35 & AT n THAAY £l
3. 1mod21 & T n FHAY §|

4. 1mod5 & T n THAAY gl

O O o O

AR OWWNN 2=

Question No. 10 / Question ID 704090 Marks: 4.75
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Let p : R? - R be the function defined by p(x,y) = x. Which of the following
statements are true?

1. LetAd; = {(x,y) € R? | x? + y? < 1}. Then for each y € p(4,), there exists a
positive real number & such that (y — s,y + ) E p(4,).

2. Letd, ={(x,y) € R?| x%? + y? < 1}. Then for each y € p(4,), there exists a
positive real number £ such that (y — &,y + £) € p(4,).

3. LetA; ={(x,y) € R?| xy = 0}. Then for each y € p(45), there exists a
positive real number ¢ such that (y — &,y + &) € p(45).

4. LetA, = {(x,y) € R? | xy = 1}. Then for each y € p(4,), there exists a
positive real number £ such that (y — e,y + £) € p(4,).

T ol p: R? > R & p(x,y) = x CaRT IRHATNT SHIfaC] &ed a0 # F
HleT H T 87

1. T A, ={(x,y)eR?|x2+y2 <1} & A U8F y € p(4,) ¥ AT :F oA
HATcHS arEdides H&AT ¢ B dlfeh (¥ —&, v + €) € p(4,) Bl

2. A& A, ={(x,y) ER?|x2+y2 <1} &, @ 9AF y € p(4,) & ToT *s &
UATcHS aredide H&AT ¢ I dlfeh (y — &,y + €) S p(4,) Bl

3. T A;={(x,y) ER?|xy = 01§, & UAF y € p(4;) F &T FHig oA

YATCHS aredide &Il ¢ N dlfeh (¥ — &,y + €) S p(43) Bl

4. TJE A, ={(x,y) eR2|xy =1} &, df 9% y € p(4,) & AT F5 Tdr
HeAlcHeS aiEdides HEAT ¢ BRI difeh (y —e&,¥ + €) € p(4,) &

0O O o o

AP WWNN ==

Question No. 11 / Question ID 704120 Marks: 4.75
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Consider an M/M/1 queuing model with arrival rate 4 = 15 per hour and service rate
u = 45 per hour. Let N(t) denote the number of customers in the system attime t €
(0,). Also let T, and T, be the amounts of time a customer spends in the queue
and in the system, respectively. Then which of the following statements are true?

1. lmP(N@®)=1) ==

2. P(T,>0) =§

1
90

4.  E(T) =

fordr MIM/1 T Afse W AR & s T 3mmEa &3 1= 159fa ger aon
JaT 2T p = 459fd HeT §1 A & 7T t € (0,00) W 37 dF H IMgah! T &0
N(t) & 39T gidr g1 I8 ot A T 7, 9T 7, T4l aIgsh ganrT HAM: didd aur
a3 # eudia v av gag # 3afEr € a9 @ gFaedt # ¥ i ¥ a7
87?7

1. limP(N@®) =1) =3

9
2. P(Iy>0)==
3. E(M)=c

4. E(T) &

1
35

(I S N O I R
AR WWNN 2=

Question No. 12 / Question ID 704108 Marks: 4.75
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Suppose U ~ Uniform (0,1), and X = tan (IT (U - %)) Then which of the following
statements are true?

1.  EXYH=3

2. PXe{1,25) =-

3. E(e*) does not exist

4. P(X<0)==

AT & U ~ Uniform (0,1), 92T X = tan(ﬂr(U —%)) ¥ g e wEt § FiT
¥ §cF 87

1.  EXYH =3

2. P(X€e{1,25}) = %
3.  E(eX) & 3feaca & &1

4. PX<0)=-:

2

I [ I I B
AR WW NN =

Question No. 13 / Question ID 704106 Marks: 4.75
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Let X be a discrete random variable with support Sy ={0,1,2,...,25}, and
P(X=x)= (ZxS)Z% for all x € S§x. Then which of the following statements are

true?

1. The distributions of X — 12.5 and 12.5 — X are identical
P(X<4) = P(X = 22)

Coefficient of variation (in percentage) of X is 20

P(X<49) = P(X = 20.1)

BN

A P X e o 3Aad anRos W ¢ fSwer smada Sy = {0,1,2,...,25) &
Er&nmﬂxesxaaﬁnP(X=x)=(25) L ¥ g9 e oy & Bl @ T

X 225
€7

1.  X—1253A1125— X & &ed AT &l
2. P(X=4) =PXz=22)
3. X & faeRor qumes (ufdera #) 20 ¥

4. P(X=49) = P(X= 20.1)

O o 0O O
AR WW NN ==

Question No. 14 / Question ID 704103 Marks: 4.75
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Consider two groups, say G, and G-, comprising of 10 and 30 patients, respectively.
Suppose that mean diastolic blood pressures of patients in groups G, and G, are
80 mmHg and 100 mmHg, respectively, and the corresponding variances are
4 mmHg? and 2 mmH g?, respectively. Let X, S?, C and R, respectively, denote the
mean (in mmHg), variance (in mmH g?), coefficient of variation (in percentage) and
range (in mmHg) of the diastolic blood pressures of the combined group (the two
groups combined). Then which of the following statements are true?

- . . . 1 —
(Note: For observations xy,x;,...,X,, variance is defined by — ¥iL,(x; — %)2,

- _ 1 o
where x = — 7, x; )

1. X=95
2 St=%
3. C>=
4. R>8
ar HHEl G, dUT 6, W AR &Y 9= swaer 10 3R 30 7w anfAer &1 A i
TR G, TG, H AGSH & A GRS FdarT FAW 80 mmHg TAT
100 mmHg & TYT 37k JHRUT A 4 mmHg? T 2 mmHg? & A=A &6 T
g (@ Tl F G THE) H IRARASTA IFa=mdr & AT (mmHg #),

TIROT (mmHg? #), faeRor aons (9favra ) 4 (mmHg #) IR (range)
$HAA: X, S2, CAATRE| a9 5 FUAT # & Hild & T 872
(feoaolr: Garoft x,,x,, ., %y, F AT GWOT - B0, (x; - ©)? T@RT IRl @

bl

SEl % = = I, % &)

i X =095
2 5= =TT
180
3. C >F
4 R >8
1
1
2
2
3
3
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] 4
4

Question No. 15 / Question ID 704085 Marks: 4.75

Let G be the group (under matrix multiplication) of 2 x 2 invertible matrices with
entries from Z/9Z. Let a be the order of G. Which of the following statements are
true?

1. ais divisible by 3*.

2. aisdivisible by 2*.

3. ais not divisible by 48.

4. aisdivisible by 3°.

ITeYE TOTT &F HANA 2 x 2 SYohAvT ey, o gfaftear z/9z # §, &
qHg # ¢ ¥ 30T FfSw| afe ¢ & FfE (order) a & Ar o=t FUAT 7 F FleT
¥ 3 &7

a Tgl 3* & e gl
2. aTgr2* ¥ fasrsa Bl
3. aJEI48 ¥ ForST @Y B
4. aTE3° ¥ @EST E

-

Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)

P~~~

1
1
2
2

] 3
3

1 4
4

Question No. 16 / Question ID 704080 Marks: 4.75
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ol

1.

i

LetQ, = {z € C: |z]| < 1} and 1, = C. Which of the following statements are
true?

1.

There exists a holomorphic surjective map f: 0, — .
There exists a holomorphic surjective map f: 2, — Q;.
There exists a holomorphic injective map f: (; = Q,.

There exists a holomorphic injective map f: (1, — Q,.

AA P O, ={z€C:|z]<1}TUQ, =C &l & FYaT §# § FlT  TT 87

HIs qorEAfAfaS Ireoer T £:0, - Q, B
HIe qUIEATATR MEBIEr YAt f:0, » 0, Bl
Frs raAfAfs whhr T .0, - 0,
FS HARTGE THAr 9fafET f:0, - 0, &

1 (Chosen Option)

1 (Chosen Option)

(Chosen Option)
(Chosen Option)

A WOW NN

Question No. 17 / Question ID 704113 Marks: 4.75
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Let (X;,Y;), (X5, Y5) and (X5,Y;) be independent and identically distributed (i.i.d.)
random vectors following a bivariate normal distribution with mean vector (0, 0)

and correlation matrix (; g), where |p| < 1. Suppose that

S, =3 E(sgn(X; — X)(, — Ya)),

where
. a0
sgn(x) = [le ¢ TR
0 ifx=20

Then which of the following statements are true?

1. If X, and Y; are independent random variables, then S, = 0
L

2. Sp = —sin™ >

3. If S, = 0, then X; and ¥; are independent random variables

4. If X; and Y; are independent random variables, then S, = %

A F (X, Y0), (X, Y,) T (X3, Y,), TaaId: TASRT (ii.d.) aeiees afeer §
S AT g (o,n)mmyﬁqg@ ’;) aT AR YA e HT
FHqdTelT A ¢, &l pl <18 &= &

S, =3 E(sgn(X, — X;)(Y, — Ya)),

gl
X
Sgn(x)=[m’ e w0
0 TR x=0

a9 T FUAT § @S9 ¥ 97 &2
1. fgx, qur v, Fad9 gefeos W, d9 5, =0
2. szssin‘lg

3. 3ARS,=0% aF X, dUTy, T&aT Iefeos =W §

4. Ifg x, qATY, Ta9T ARTGS W §, aa*spzé
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2
2

13
3

] 4
4

Question No. 18 / Question ID 704116 Marks: 4.75

Consider the multiple linear regression model ¥ = X E + e,where Y = (V¥,,...,Y,)7,
€= (€1, &)7, B = (Bo, Bu, ...,BP)T ,Xisafixednx (p+1) matrix (n>p+ 1) of
rank (p+ 1), and ¢4, ..., €, are independent and identically distributed (i.i.d.)

N(0,0?), (g > 0) variables. If § is the OLS estimator of 8, then which of the
following statements are true?

, aiz ¥ E has a central y;,, distribution

2. :—Z(Z ~X E)T (K -X é) has a central y2_,_, distribution

-p-1
ST
3. X }i_? and (Z —X E) (r—X é) are independently distributed

4. :—2 Y .(Y; — ¥)? has a central y2_, distribution, where ¥ = %E?zl Y;

TERE FABAU Ae Y=Xf+¢ W AR & =@ ¥ =(1,..15)
e=(er )’ B= (BB Bp) T X B (p+1) & 6 BTT nx (p+1)
HEYE (n>p+1) & W ¢y, ..., 6, TaIFT: FHAET (i.i.d.) N(0,02), (o > 0)
¢l 3f& p & OLS e § &, aa foeer aoqeat & @ &l & T €7

1. - YTXS &1 i y2,, dE &

%l
8 R

2. =(v- Xﬁ’) (v - xB) T 5l yi_,,- FEeT

3. X;_?a‘arr(z—xg“f Y — Xp) Taa=a: afea €

4. LI G-V I EAT i ded b S V=3, Y ¥
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Question No. 19 / Question ID 704095 Marks: 4.75

LetB = {(x,y) € R?: x? +y? < 1} be the open unit disc in R2,

0B = {(x,y) € R?*: x? +y? = 1} be its boundary and B = B U dB. For A € (0, ),
let S; be the set of twice continuously differentiable functions in B, that are
continuous on B and satisfy

(&Y +2(2)=1ms
u(x,v) = 0 ondB.
Then which of the following statements are true?
1. S=48
2. S=9
3. §; has exactly one element and S, has exactly two elements.
4. 5, and S, are both infinite.
A fF R2 A B = {(x,y) € R2: x? +y? < 1) Rgd goe afra &, owhr
AT B ={(x,y) € R?: x24+y2 = 1} g AT B=BUAB &l 1€ (0, ) & faw,
A & 5, 3 Bl F THIT g ST B W & X Tdd: Hdheld &, T &
B W ®ad & 3R

(%)2+ A (Z_;:)Z =1, BHA
u(x,y)= 0, 0B 9T,

T 8l HIse W &1 T FU=t A A FlaT @ T 82
1. §,=20

2. SZ:E’

3. S, %ad UH AU § aUT S, F Fear GG g
4. S, 9ur S, a=r A4 &l

1
1
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Question No. 20 / Question ID 704093 Marks: 4.75

Consider the initial value problem
x2y" =2x%y' + (4x - 2)y =0, y(0) = 0.

Suppose y = @(x) is a polynomial solution satisfying ¢(1) = 1. Which of the
following statements are true?

1. @A) =16

2. o(2)=2

3. @(()=25

4. @3)=3
URTFHE Al HAEAT

x2y" —=2x%y"+(4x-2)y=0, y(0)=0

W faR H| A & y = o(x) S TGIET & § S 9(1) = 1 F FFse A
gl T Pl H O FlF & g7 §2

1 @(4) =16
2. @2)=2
3. ¢(5)=25
4. @3)=3
] 1
1
] 2
2
] 3
3
] 4
4
Question No. 21 / Question ID 704069 Marks: 4.75
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For a differentiable surjective function f:(0,1) — (0,1), consider the function
F:(0,1) x(0,1) - (0,1) x (0,1) given by

F(x,y) = (f(x), f(»), x,y € (0,1). If f'(x) # 0 for every x € (0,1), then which of
the following statements are true?

1. F is injective.

2. fisincreasing.

3. Forevery (x',y") € (0,1) x (0,1), there exists a unique (x,y) € (0,1) x (0,1)
such that F(x,y) = (x',y").

4. The total derivative DF(x, y) is invertible for all (x,y) € (0,1) x (0,1).

T Hahola1d TTaTer Bote f:(0,1) — (0,1) & farT,

F:(0,1) x (0,1) = (0,1) x (0,1) R IR & i Ae=taa &

F(x,y) = (f(x), f(3), x,y € (0,1).

afg v@F x € (0,1) F /T f/(x)#0 &, e e sy=t & @ = @ aow &2
1. F U gl

2. fagAEA gl

3. 9&=F (x,¥) € (0,1) x(0,1) & AT, ad T (x,y) € (0,1) x (0,1) 3°
ghR & 6 F(x,y) = (', y) &

4. @ (x,) € (0,1) x (0,1) % AT TFYOT HahelsT DF(x,y) GcshAvNE gl

0o o

(Chosen Option)
(Chosen Option)
(Chosen Option)
(

1
1
2
2
3
3
4
4 (Chosen Option)

Question No. 22 / Question ID 704068 Marks: 4.75
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For real numbers a, b, c, d, e, f, consider the function F: R> - R? given by
F(x,y)=(ax+ by +c,dx+ey+f) forx,y € R.

Which of the following statements are true?

1. F is continuous.

2.  F is uniformly continuous.

3. F is differentiable.

4.  F has partial derivatives of all orders.

aIEdids &I a, b, c,d,e, f & o0 d T 91T vad F:R? » R? W [TOR
Cry

F(x,y)=(ax+by+c,dx+ey+f), x,y € R & faT|
o Sy # ¥ Fla ¥ T 872
1. F¥ad gl
2. F US-HAEC: ddd gl
3. F ¥a&oid gl
4. Fo& @t AT (orders) & A+ aderst gl

1 (Chosen Option)
Chosen Option)

1(

(Chosen Option)
(Chosen Option)
(Chosen Option)
(Chosen Option)
(
(

Chosen Option)

2
2
3
3
4
4 (Chosen Option)

Question No. 23 / Question ID 704111 Marks: 4.75
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Let X,, X,, ..., X,, be a random sample from an absolutely continuous distribution with
the probability density function

G-x .
_{e" ™, ifx=86
f(xlg)'{ 0, ifx<8’

where @ € R is unknown. Define X =i i=1X; and Xy = min{Xy, ..., X;;}. Then
which of the following statements are true?

X is the method of moments estimator of 4

2. X(1y is the maximum likelihood estimator of 6

3. X —% is the uniformly minimum variance unbiased estimator of 8
<+ X(y) is a sufficient statistic for 8

A &6 X, Xy, .., X, T IR dr gsica Wolel dTel Ush @987 Hdd §cd &
¥ U Aeeos Sfagd &

e IAx x>0
0, T x<@’

STel 6 € R 349 &1 A 6 Ei:% im1 X; IU1 X4y = min{X;, ..., X, } gl a9
e Yt # & 9 § 9 §?
1. 6% 3gol [Afgs 3FHes X ¢

2. 0 F AAFIH FHRAT AhA X B

fexe) ={

3. 0 F UEH-FHEC: IoUaH TEROT I IR Xy — = ¢
4. 0% AU Xy TS woea gfdeds gl
1
1
2
4
] 3
3

4

Question No. 24 / Question ID 704072 Marks: 4.75
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LetT : R® — RS> be a R-linear transformation. Suppose that

(1,-1,2,4,0),(4,6,1,6,0) and (5,5,3,9,0) span the null space of T. Which of the
following statements are true?

1. Therank of T is equal to 2.

2.  Suppose that for every vector v € R®, there exists n such that T"v = 0. Then
T2 must be zero.

3. Suppose that for every vector v € R>, there exists n such that T"v = 0. Then
T2 must be zero.

4. (—2,-8,3,2,0) is contained in the null space of T.

A f6 7: R® > R° T RYIWF RO &1 A & (1,-1,2,4,0),(4,6,1,6,0)

aAr (5,5,3,9,0) F BEGA T HT g FATE £ T YA H F FlT F T

o7

1. T & *Ife (rank) 2 F ST gl

2. TR UAF TRA v e R® F AT W Fs n & dfs T"wv=0 §, dd T2
Y Bl g AR

3. A uRAFTERA veR FRAT MW FS n g afss TMv=0§, da 73
T B g AR

4. T#H YT GATE A (-2,-8,3,2,0) &

v 1(Chosen Option)
1 (Chosen Option)

Chosen Option)
Chosen Option)

Chosen Option)

2
2
3
3
4
4 (Chosen Option)

o~~~ L~

Question No. 25 / Question ID 704104 Marks: 4.75
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Let X be a discrete random variable with the support §= {-1,0,1} and
PX=0)= % Then which of the following statements are true?

1. E(x) <2
2. E(xH)=:
3.  E(XD=:

4, Var(X) > %

A fF X U HHTd Rleosd o § S8 Hed § ={-1,0,1} & TuT
P(X =0)==: ¥l a9 e aadl # @ &7 § 73 2

1. EX) <z
2.  E(X?)=:
3. E(IXD =3

4. Var(X) > g

O o 0O O
BN WW NN ==

Question No. 26 / Question ID 704067 Marks: 4.75
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Which of the following statements are true?

1. The function f: IR — R defined by

. 1
FO5) = {[x] sin - forx # 0,
0 forx =10

has a discontinuity at 0 which is removable.
2. The function f:[0, ) — R defined by

sin(logx) forx # 0,
0 forx =0

has a discontinuity at 0 which is NOT removable.

fe0) ={

3. The function f: R — R defined by

ellx forx < 0,
el/x+1) forx >0

re ={

has a jump discontinuity at 0.

4. Letf,g:]0,1] — R be two functions of bounded variation. Then the product
fg has at most countably many discontinuities.

T e # ¥ T & 77 &7

1. =T carr aRen®a v R > R
) 2{[x] sin}c x # 0% AT,
0 x =0T
& AT 0 W T HAAT § S 39T g
2. T Zarm 9N d $elel f:[0,00) > R
_ (sin(logx) x # 0% foT,
f(X)—[O x=0F T
% T 0 W U 3T § S 3997 78T g
3. %1 garr aR#NT Beed 1R R
_( eY* forx <0,% T,
1) _{ el/x*) forx > 0o
& AT 0 & ofa-3m@aca ol
4. @& F f, g:[0,1] » RIRESH &G=R0T & & Boid §1 T4 IUEADA fg F
Gl 1 §&AT 38 § 3+ v ge

1
1
]2
2
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Question No. 27 / Question ID 704066 Marks: 4.75

For a real number A, consider the improper integrals

L= fl dx B = fwdx
la-or T an

Which of the following statements are true?

1.  There exists A such that [; converges, but K; does not converge.
2. There exists A such that K; converges, but I, does not converge.
3. There exists A such that [;, K; both converge.
4.

There exists A such that neither I; nor K; converges.

fordl areafass d&ar A & AU, 3" TARAr (improper integrals)

g 1 dx K_J‘ dx
AT ) =N AT XA

W faar +| @ Fyar & & Sia F G7 87

1. @5 v A g & L 3f@aRa gar 8, s K, sf@aRa a@r gar g1
2. FS v A g F K, 3RERT gar &, ok [, 3FaRa 787 gar g
3. FB T AL FLTkK = JFART 8 £

4. TR wEAE Faarn i Tk 3@Ea 9 §

1
1
2
2
3

4

Question No. 28 / Question ID 704091 Marks: 4.75
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Consider the problem

yr . (1 2= y.Z)lﬂ

cosy, w0)y=10.

Let / be the maximal interval of existence and K be the range of the solution of the
above problem. Then which of the following statements are true?

1. J =R

2. K =(-1,1)
3. ] =(-11
4. K =[-1,1]
THEE

y'=1-y*"%cosy, y(0)=0
W} Far | afeg ’feaca & 3™ass 3vaud &1 ] § sfg & 9 §798T &
T & URNEN # K § 3FId &Y, ar e Hya1 # & &id § 7 £7?
1. J =R

2. K =(-11)
3. J=(-11)
4. K =[-1,1]

O o 0O O
AR WW NN ==

Question No. 29 / Question ID 704119 Marks: 4.75
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Let X; be an absolutely continuous random variable having the probability density
function

_fig™* Fx=20 ;_ 45
f"(x)_{ 6 gt e

Consider a series system comprising of independent components having random
lifetimes described by random variables X; and X,. Let X denote the lifetime of the
series system. Then which of the following statements are true?

1. PX>4)=P(X>1)PX>2)
2. PX>4|X>2)=P(X>2)

1
3

4. 6X~y3
A & X; e WRfshdr gdca Bad arel U [AUeTd: ddd deees WX &,

_fie7i*, aR x>0 ..
fi(x)—{ 0, aﬁx{.o'“l'z'

3 E(X) =

qrefeed @A X, U1 X, a1 afvld Aefees Siad & drel Tadd gehl o
ST fndr Ao 97 W FaR &Y A & 38 Ao 93 & Sga Fad & X
sfarg foram Sirar &, a9 @ Fa= &7 SilF @ g7 82

1. PX>4)=PX>1DPX>2)

2. PX>4|X>2)=PX>2)

3. EX)= ;

4. 6X ~ x3

O O O O
AR WW NN 2=

Question No. 30 / Question ID 704075 Marks: 4.75
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Let 4 be an n X n real symmetric matrix. Which of the following statements are
necessarily true?

1. Ais diagonalizable.

2 If A¥ = I for some positive integer k, then A2 = I.
3. If A¥ = 0 for some positive integer k, then A% = 0.
4. All eigenvalues of A are real.

nﬁﬁmaﬂ%nxnmaﬁmw%lﬁmm#ﬁaﬁa#

1. AfRso g

2. i TRl eTcHsS qUiteh k & fow AX =18, a9 42 =1 I
3. X frer wetreAs quis k & faw A =0 § a9 42 =0 Bl
4. A% g HAGEIOF A aEASS gl

Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)
Chosen Option)

AP WOWNN ==
NN PN N N NN

Question No. 31 / Question ID 704078 Marks: 4.75
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Consider the quadratic form Q(x,y,z) = x* + xy + ¥* + xz + yz + z*. Which of the
following statements are true?

*
2.
3.

There exists a non-zero u € Q2 such that Q(u) = 0.
There exists a non-zero u € R3 such that Q(u) = 0.
There exist a non-zero u € €3 such that Q(u) = 0.

The real symmetric 3 x 3 matrix A which satisfies
X

Qx,y,2) =[xyz] A H
.

forall x,y,z € R is invertible.

gfaurel FAEIT Q(x,y,2) = x> +xy +y* +xz+yz +2° W fdOR HI|
T FU=T 7 ¥ Fi9 § 7 §2

1. &5 W AR ueQ§ & Qu) =0 &
2. 5 W AR ueR*E F Q) =0 %l
3. W5 WA AR ueC 8 % Q) =0 Bl
4. TEAdEE HATAT 3x3 3egg A ST @f x,y,zeR & U
X
Q(x,y,2z) =[x yz] AH
z
HT HISC HT &, GeshAvNT g
1
1
2
2
1 3
3
4 (Chosen Option)
4 (Chosen Option)
Question No. 32 / Question ID 704110 Marks: 4.75
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Let X, X, ..,X;s be Iindependent and identically distributed (i.i.d.)

Bernoulli(p) random variables, with 0 < p < 1.Let X = i o
5(X — 0.5
g, ifo<X<1
T]_ - '\} X(]. == X) ~
-5, ifX=0
5, X =1

and T, = 10 (X — 0.5).

For testing Hy: p = 0.5 against H;:p > 0.5, consider two tests y; and 1, such that
Y); rejects Hy ifand only if T; > 2,i = 1 and 2. If observed X € (0.5, 0.75), then which
of the following statements are true?

1. If ¢, rejects H,, then y, also rejects H,
2 If 1, does not reject H,, then 1, also does not reject H,
-, If 1, rejects H,, then v, also rejects H,
4 If i, does not reject H,, then 1, also does not reject H,

A & X1, Xy, .., Xps TId: @HAERA (i.i.d.) Beroulli(p) arcRos = &, el
0<p<1gl A= & X:%zfjlk'i,

5(X —0.5)

— IR o<k<1
—5, g X =0
5, g X =1

aur T, = 10 (X — 0.5) &l

AT afi@egar Hy:p = 0.5 & JFfeds IREFedar Hy:p > 0.5 & fasey

TRIETOT & & O qO&Til , JAr Y, ER HT S6@f y;, H, F a2 AR Fao

M PR AT g AT T, > 2 (i = 1dur2) &l g 9fda X € (05,0.75) &,

a9 @ FuT 7 & i § I7 §?

1. gie Py, Hy I ATEHR FT &, a9, A H, & JIEEER Hdr gl

2.  afg y,, H, 1 3EER AGT T &, a9 ¢, T H, FT IENHR A6 FLar
el

3. Ay, Hy F FEAHR FAT g, dd P, i H, T ISR T gl

| afe y,, H, It 3EEFR A8 HLar §, Ty, O H, FF TR A7 Far
gl
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Question No. 33 / Question ID 704087 Marks: 4.75

Let f(X) =X?+ X+ 1and g(X) = X* + X — 2 be polynomials in Z[X]. Which of the
following statements are true?

1.  For all prime numbers p, f(X) mod p is irreducible in (@/pz) [X].

2. There exists a prime number p such that g(X) mod p is irreducible in
(z/pz) X]-

3. g(X)isirreducible in Q[X].

4. f(X) isirreducible in Q[X].

A B f(X) = X2+ X +1TWMgQ0) =X + X —2, Z[X] # & §gU& §1 e

FAt F F FiT & 7T 2

1. | ST FEET p & v (Z/pz)[)f]ﬁ £(X) mod p 3@vsHT &

2, ﬁgmmmpgﬂm?ﬁ?(z/pz)[ﬂﬁg(){)modp
3I@UsA gl

3. Q[X] # g(X) 3@ gl

4.  Q[X] & f(X) 3I@USAT g

(Chosen Option)

1
1
2
2
1 3
3
4
4 (Chosen Option)

Question No. 34 / Question ID 704086 Marks: 4.75
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LetR = Z[X]/(X?+ 1)and 1 : Z [X] — R be the natural quotient map. Which of the
following statements are true?

1. R is isomorphic to a subring of C.

2. For any prime number p € Z, the ideal generated by y(p) is a proper ideal of
R.

3. R has infinitely many prime ideals.
4. The ideal generated by y(X) is a prime ideal in R.

A T R=Z[X]/(X?+ 1), aTyY : Z [X] » R Fe=1 REE-wfa=™T (natural
quotient map) &1 & Fuat & & FiT T TT §2

1. € & & suae & R JoamanT 8

2. fordr off ssT §&T peZ & AT, () @RI I JUTSTER R T TR
3T aqoTSTael

3. RFI AT HATSY IS B
4. P(X) @ FAAT VTSGR, R H TH I U ¢l

O o 0O O
AR WW NN 2=

Question No. 35 / Question ID 704098 Marks: 4.75
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Among the curves connecting the points (1,2) and (2, 8), let y be the curve on
which an extremal of the functional

2
Jlyl = f (14 x3y") y'dx
41

can be attained. Then which of the following points lie on the curve y?

1. (VZ 3)
2. (V2 6)
s (3
2. (V3%

faegat (1,2) AT (2,8) ! AWM arel @hl A y Ush THT I5h & 910 9 Foleleh
Jiyl = J (1+x%y") y' dx
1

& Th TIA P Ued [HAT AT FHT &l a9 AT Qe A F FlA F TH
W ghEI?

1. (V2. 3)
2. (V2 6)
22
3. (5 3)
23
4. (V32
J1
1
]2
2
13
3
] 4
4
Question No. 36 / Question ID 704117 Marks: 4.75
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Suppose A = ((ai,-)) ~ W5(5,X), where £ = (i ; é) Then which of the
following statements are true? PO

1. azz ~ X3

Z %‘122 ~ x&

3. %(an —4a;3+4a3) ~ 13

1
4, g(au —4a,3+4as3) "k’g

2 11
At 5 4= ((ay)) ~ Wa(5,5) &, et z:(l 2 0)%lr—wﬁmm#ﬁﬁﬁ

1 0 2
FleT ¥ T 87
1. Azz ~ X3
- %azz ~ X2
3. %(all —4a,;+4az3) ~ x2

4. %(a11—4a13 +4as;) ~ xa

O O O O

AR WWNN ==

Question No. 37 / Question ID 704089 Marks: 4.75
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Consider R? with the Euclidean topology and consider Q@* c R? with the subspace
topology. Which of the following statements are true?

1.  @? is connected.

2. If Ais a non-empty connected subset of @2, then A has exactly one element.
3. % is Hausdorff.

4. {(x,y) € Q*| x* + y* = 1} is compact in the subspace topology.

oS AU arel R? TUT 39EATSE AT ae Q% ¢ R? W fJaR
F| e U= & Bl & wea §2

1. Q? Heey &I

2. FREA, Q*F U HRFd WY IUEH ¢, a9 A H Fadl Uh Iadd ¢l
3. Qg3 gl
4. {(x,y) € Q%] x%+ y? = 1} 3ugATe @ifeufasr # d&d &l

O O o o

AR OWOWWNN ==

Question No. 38 / Question ID 704100 Marks: 4.75
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Consider the following Fredholm integral equation

1
y(x) -3 f tx y(t) dt = F(x),
0

where f(x) is a continuous function defined on the interval [0, 1]. Which of the
following choices for f(x) have the property that the above integral equation
admits at least one solution?

1. f(x)=x2—%
2. fx)=e*

3. [fx)=2-—3x
4. fx)=x-1

WEeIH THTHRA (Fredholm integral) HHIRIOT

1
y®) -3 | y@de=f@)

0
W R &Y, 5@ f(x) 3 [0,1] W IR W U6 Had bl &1 ar
f(x) & T @ & @ i @1 fahed 7§ ARG a1 & 7 ITWeFa FATHR
FHEHOT F FH T FH TF gl &7
1L fe0=x"—
fx)=e"
f(x)=2-3x
f)=x-1

BN

O O O O
AR WW NN 2

Question No. 39 / Question ID 704076 Marks: 4.75
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Suppose a 7 x 7 block diagonal complex matrix 4 has blocks

0 1 2ni 1 0
(0), (1), ( ) and | 0 2mi 0 | along the diagonal.
I 0 0 2mi

Which of the following statements are true?

1. The characteristic polynomial of 4 is x*(x — 1)(x — 2mi)3.

2.  The minimal polynomial of 4 is x?(x — 1)(x — 2mi)3.

3. The dimensions of the eigenspaces for 0, 1, 27zi are 2, 1, 3 respectively.
4.

The dimensions of the eigenspaces for 0, 1, 2xi are 2, 1, 2 respectively.

A & 7 x 7 we-faswot wfFay sregg A% e @s §

0 1 2mi 1! 0 _
(0), (1), (0 0),3'ﬁT (g 26” z?ﬂ)a’rﬁam‘ra:agmr gl

e 3T & ¥ 9 ¥ "7 £

1. AT AHAEOF qgIE 23 (x — 1)(x - 2m0)° gl

2. A% AU FgUE 12 (x — D(x — 2mi)* ¥

3. 0,1,2ni % fAU yfA=eis gAfceAr fr faaiv A 2,1,3 81
4. 0,1,2ni &% foU 3FAcETO FAfr $ AT HAM 2,1,2 8

1 (Chosen Option)
(Chosen Option)

(Chosen Option)

1
2
2
] 3
3
4
4 (Chosen Option)

Question No. 40 / Question ID 704088 Marks: 4.75
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Let f(X) = X — 2 € Q[X] and let K c C be the splitting field of f(X) over Q.

Let w = e2™/3. Which of the following statements are true?

1. The Galois group of K over @ is the symmetric group S;.

2. The Galois group of K over Q(w) is the symmetric group S;.

3. The Galois group of K over Q is Z/3Z.

4. The Galois group of K over Q(w) is Z/3Z.

A w=e2"R§ AT FX)=X3-2€Q[X] B T QW F(X) F o=
817 & K c Cganr sfata frar se, ar e sua A fla @ e 22

1. K& QW edl GHg ARG FHE S; &l
2. K Q(w) W edl HHg FATAT HHE S; &
3. K& QW eal g Z/3Z ¢l

4. K& Q(w)R eal §Hg Z/3ZE|

O o 0O O
AR WW NN ==

Question No. 41 / Question ID 704070 Marks: 4.75
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Suppose that f: [—1,1] = R is continuous. Which of the following imply that f is
identically zero on [-1,1] ?

1. [’ fe)x"dx = 0foralln > 0.
2. f_ll f(x) p(x) dx = 0 for all real polynomials p(x).
3. [l f(x)x"dx=0foralln>0odd.

4. f f(x)x™dx = 0 forall n > 0 even.

A & f:[-1,1] > RETT &1 e 7 & fFad & I8 sy @Farem s a@war
& [-11] | [ @aw =7 87

1. @ n=20% R0 [ f)x"dx=08

2. wfr areafa aguel p() F B [ F(0) p(x) dx =0 21
3. @ n>0 Rww & AT [0 f0)x"de =08l

4. ®H >0 WA F AU [ f(x)x"dx =07

O O O O
AR WW NN -

Question No. 42 / Question ID 704061 Marks: 4.75
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Let {4,},-1 be a collection of non-empty subsets of Z such that 4, N 4,, = @

form # n. If Z = u,., 4, then which of the following statements are necessarily
true?

1. A, is finite for every integern > 1.
2. A, is finite for some integern > 1.
3. A, isinfinite for some integer n = 1.

4. A, is countable (finite or infinite) for every integer n > 1.

A TR Z % 3T SUTH=IAT A BS TUE (A, SH VAR g P m=n &
o 4,04,=0% IR Z=u,., 4, & 7@ O sya & ald & 3m@TFa:
T €7

1. A, 9da quiies n = 1 & forr afifda g
2. A, Trd quite n=1 & o oXfia &
3. A, TRd quie n>1 % fom 3B ¥
4. A, ucde QUi n > 1 & form soeha (aifaa ar aafiifaE) &

[ I

(Chosen Option)

1
1
2
2
3
3
4
4 (Chosen Option)

Question No. 43 / Question ID 704094 Marks: 4.75
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Consider the Cauchy problem

cdu  du . :
u a_x + ay — 1; (xl'y) E ]mx (0,00),
u(x,0) = kx, x ER,

with a given real parameter k. For which of the following values of k does the
above problem have a solution defined on R x (0, 0)?

1 k=0
2 k=-—2
3. k=4
4 k=1

Us el (Cauchy) T&EEm

ou du
U+ 5 =1 ) ERXO)

u(x,0) = kx, xeR

W fTaR &+, S8l k UF gEdias Uad gl @8 & @ k & 5 A= & Qv
FI & TR FHEA FT R % (0, 0) W INAWT FS 5f &2

h k=0

2
5 k=4
4

Chosen Option)
Chosen Option)

Chosen Option)
Chosen Option)

Chosen Option)

1
1
2
2
/ 3
3
4
4 (Chosen Option)

N~~~

Question No. 44 / Question ID 704081 Marks: 4.75
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For an integer k, consider the contour integral I, = f|z|=1;_:dz- Which of the
following statements are true?
1. I, = 0 for every integer k.

2
3. || £ |Ig44] for every integer k.
4

LAARES
frdr quiter k & AT, segd AR [, = Jﬂzl:lj—:dz R AR F| FF Fy=t
H A HlT § G 87

1. 9% QUi k & faT I, =0 Bl
2. L+0gagk =1 &l
3. UAF ik k F AT || < [L4s] B

4. lim |I] = co.

k—=oo
] 1

1

2 (Chosen Option)
2 (Chosen Option)
1 3

3
] 4
4

Question No. 45 / Question ID 704073 Marks: 4.75
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Let X, Y be two n x n real matrices such that
XY =X?+X+1.
Which of the following statements are necessarily true?
1. X isinvertible.
2. X +1isinvertible.
3. XY=YX.
4. Yisinvertible.
Al f X, Y T8 @l n x n aedides 3Hegg & 6
XY =X+ X+1.
s FUAT 7 § T & H1GThd: TT 67
1. X ghAvIT gl
2. X+ ITgHAYT T
3. X¥V=VYX
4. Y GhAT B
1 (Chosen Option)
1 (Chosen Option)
2
2
3
3
4
4
Question No. 46 / Question ID 704105 Marks: 4.75
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Suppose that {X(¢t):t = 0} and {Y(t):t = 0} are two independent homogenous
Poisson processes having the same arrival rate 1 = 2. Let W,* and W,” be the
waiting times for the n'" arrival for the processes {X(t):t = 0} and {Y(¢t):t = 0},
respectively, n € N. Then which of the following statements are true?

1.

2.

3.

4.

PWSF < W) =—
‘P(Wlx < le) :%

P < Wiy =2

PW < W) =~

A & (X():t =0} T {Y(t):t > 0} HHAA HPTHA &I A =2 dlell &I FEdd
AR carar ufshard (Poisson processes) gl #H & WX @ur W)Y HaAT:
gieRaT3T {(X(6):t = 0} AR (Y ():t = 0} F n-T HETHT & TAGT-FIT &, &I n €
N gl a9 @5 &Y= & & &la & 7 §7

1.

2.

O O o o

AP WOWWNN ==

P(sz < Wgy) = =

16

1

P(WZX < Wgyj' = E

16
1

P(WE <« W) =-

4

Question No. 47 / Question ID 704082 Marks: 4.75

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023 Page: [ 110]

k
For every n = 1, consider the entire function p,(z) = X}-, % Which of the

following statements are true?

1. The sequence of functions (p,,),-, converges to an entire function
uniformly on compact subsets of C.

2. Foralln=1,p,hasazerointheset{z e C:|z| < 2023}.

3. There exists a sequence (z,) of complex numbers such that lim |z,,| = o
=0

and p,(z,) =0foralln=1.

4. Let S, denote the set of all the zeros of p,,. If a,, = ?élq“ |z|, then a,, —= o as

n — co,

TEF 1> 1 ¥ T, W AR T p,(2) = D, = W RER R

[ T FU=l # & Fil9 & @7 87

1. C & |3t Hed 3UaHTTA W Golall A ITHFA (py)pe; TAT dAWF
ol H Th-HAT: HHART &lar gl

2. WM n>1%F o0 A= {z € C:|z| <2023} H p, FT TF YT Tl
3. WiFRH GEIR F FE WTHA (z,) FEIHERE F @M 1 & oo
rp_rg;ﬂlz'nl=m%FRTF Pn(zn) = 0 &l

4. AW Fp, & @l A F wHew F 5, ¥ Afdse frar s g1 afg

a, =min|z| g, 9 a, 2o Jd n - o
ZESy

O O o 0O

A WOWNN ==

Question No. 48 / Question ID 704063 Marks: 4.75
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Let f : R —» R be a continuous function such that |f(x) — f(v)]| = log(1 + |x — ¥])
for all x,y € R. Which of the following statements are true?

1.  f is necessarily one-one.

2. [ need not be one-one.

3. f is necessarily onto.

4. f need not be onto.

Al [ Th Tdd Bl R RS PR ¢ & T3 x,ye R & AT

If () = F)] = log(1 + |x — y]) &1 57 F¥=l 7 F F9 & TF §7

1. f HT9THd: Thar |

2. f T Ukl BT HTGTSF el &l
3. [ 3ETFd: HORT &

4. f % HTTOWRT AT HETF 76l ol

O O o o

AR WOWW NN ==

Question No. 49 / Question ID 704099 Marks: 4.75
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Define
S ={y € C*[0,x] : y(0) = y(m) = 0}

Ifll. = max |f(x)|, forall f€S
x€[0,m]

BGU- 'E) = {f S S : "f”m < E}
Bi(f,e) ={f €S :lIflle + If'llec < £}
Consider the functional J:S — R given by

Jy] = [ (1= ")) y2dx.
Then there exists £ > 0 such that
1. JIy] £JI0], forall y € By(0,¢)
2. Jly] £J[0], forall y € B,(0,¢)
3. Jlyvl=]Jl0], forally € By(0,&)
4. Jly] =]J[0], forally € B,(0,¢)
R &t

§={y e C'[0,n]: y(0) = y(n) = 0}
1flleo = max If GO, qlr f e s ferw
Bo(f,.&) ={f €S |Iflle < €}
Bi(f,&) ={f €S :|Ifllo + lIf'll <&},
IR T Faas J: S » R9T Jar &
Iyl = [ (1 — )2 y2dx.
ad Tk UHT £ > 0 R dlfeh
1. @ y € By(0,e) & v j[y] < J[0].
2. @Wye B,(0,¢) Faw Jy] < Jlo].
3. W ye By(0,&) & fow J[y] = J[0].
4. |@AT y e B,(0,&) & T J[y] =J[0].
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2
2

] 3
3
] 4
4

Question No. 50 / Question ID 704074 Marks: 4.75

Consider 4 = [; f;] Suppose A° — 4A* — 743 + 1142 — A — 101 = aA + bl

for some a, b € Z. Which of the following statements are true?
1. a+b>8.
2 a+b<7.
3. a+ bisdivisible by 2.
4. a>bh.
A=[) 3w R Ft A R R o b ez & R
A® —4A* — 7A®* + 11A2 — A—10] = aA + bl

gl [ FUaT § J T § T 87
1. a+b>8.

2. a+b<?.
3. a+bh, 2 T AT B

4. a>b.

O o O O
AR WW NN ==
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Let X;,X,, ..., X, be a random sample from an unknown distribution with absolutely
continuous cumulative distribution function (cdf) F. Let F, be a specified absolutely
continuous cdf. For testing H,: F(x) = Fy(x) for all x against H,: F(x) # Fy(x) for
some x, consider the following two test statistics:

1 1
Ty5 = sup |;Z?=1f{_xisx} — Fy(x)|,and T, , = supn |;Z?=1 Iix <y — Fo(X)]
xeR xeR

'1, 1fXLSX

where [y .} = [U, X > % fori=1,2,..,n.

Then which of the following statements are true?

P

1. Ty, = 0asn - counder H,
‘ P

2. T, — 0 as n — oo under H,

3 lim Pg(T,, > 1) =1forall F
T1=+00

4. T, , converges in distribution to a degenerate real valued random variable
under H,

A & Xy, X, .., X, W98Ta: @ad @97 §ed Beld (cdf) F & forar w=
AEeE Ufaed § F8T F 3AT &1 F, F AfFEse AR9erd: aad cdf Al
T aR&eaaT Hy: F(x) = Fy(x), T8 x & ToT, &7 dhfeds IREeqar
Hy:F(x) # Fo(x), TREr x & fow, & vy qdiemor & faw A g altefor
gfdee W AR &t

1 ‘ i 8
Tin = SUp |2 By Iixery — Fo@)| , T Ty = supm |2 B Iixemy — Fo(®)]
xelRk ' xeR

” 1, yafex, <x
T8l liycor =4 ' £= i=1,2,..,n % U]
SeT fxisx) {0, qREX, > x

e e FuE # @ 39 @ ' §2
1. .Hoﬂ?HiﬂHTlrniOE{ﬁ'n—am
2. Hua?S{Eﬁ?l'szniOEﬁnam
3wl FF AT lim P(T,n >1) =1

4. Hy & 31 T,, adids A dlel HIHST AEeos 9 G ded H
wfEaRa gar Bl
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O 0O 0O O
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Question No. 52 / Question ID 704115 Marks: 4.75
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Consider the one-way fixed effects ANOVA model
YU:}l'l“a'I'l— EU' jfl,...,ni;izl,...,k,

where the errors ¢;;s are uncorrelated with mean 0 and finite variance * (> 0).
Let ¥; = ﬁZ?L Y;; fori =1, ..., k. Then, which of the following statements are true?

1. E" . 12 Y;; is an unbiased estimator of u

= 1
<3 2 u+ a; + a, is an estimable linear parametric function
. 3 U+ a; + a, is an estimable linear parametric function
4. niz Y72,(Yz; — ;) is an unbiased estimator of a,

7T THART Fag vHa ANOVA Alsd W 9R &%
Yii=u+a;+ g, J=hu e i= 1K,

STel Ifen srmeHetd § aUr 39 9AF IR &, F AT 0 3R FEOT 02 (>
mnﬁmﬁﬁlmﬁ%i:L...,ké:ﬁtr?}:nii):?;lnj%laaﬁmaa—aed'r:’-‘r
¥ Fe 7T &7

1L S UF A Ao LY
2. 2u+ a, + a, TH Aha=rg Q& drdicls Foldd g
3. u+a,+a, TF FHaAT dWF ddied e o

1 -
4y FUF IS A - 52 (V- ) ¥

O 0O o 0O

AR WWNN=2-

Question No. 53 / Question ID 704064 Marks: 4.75
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Let f : [0,o0) = R be the periodic function of period 1 given by

f(x)=1—|2x-1] for x € [0,1].

Further, define g : [0,00) - R by g(x) = f(x?). Which of the following statements
are true?

ik

2
Y, =
4.

f is continuous on [0, o).
f is uniformly continuous on [0, o).
g is continuous on [0, ).

g is uniformly continuous on [0, «).

T&h HEAr B f 2 [0,00) » R @ 3maasre 1 §, 3 5 garr aRenia
forar Srar &

x €[01] & AT f(x) =1-]2x —1].

Bl g :[0,00) > R I g(x) = f(x?) aRT IRANT [FHar a1am g1 e FHu=r

H FlT @ a7 §7?
1. [0,0) W f &ad &l
2. [0,00) W f TH-TAAT: Tad gl
3. [0,00) W g T@ad &l
4. [0,0) W g Uh-HAAD: TAT &l
71
1
12
2
] 3
3
14
4
Question No. 54 / Question ID 704071 Marks: 4.75
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Let F be a finite field and VV be a finite dimensional non-zero [F-vector space.
Which of the following can NEVER be true?

1. Vs the union of 2 proper subspaces.
2. Vs the union of 3 proper subspaces.
3. V has a unique basis.

4. V has precisely two bases.

A & F ok oRfAT &7 § aur v v ofifAg AR et F-afger adfee g
o= & @ #l9 & Faa w3 gy A & FHaA?

1. Vv Treer 2 3faa 3ggHAear &1 aFaaT gl
2. vV g 3 3a 3umAfeat &1 aFAd= gl
3. V& YR HefddT gl

4. V& F T IR F

Chosen Option)
Chosen Option)

Chosen Option)

1
1
2
2
3
3
4
4 (Chosen Option)

P~~~ o~

Question No. 55 / Question ID 704077 Marks: 4.75
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Let A be a real diagonal matrix with characteristic polynomial 13 — 242 — 1 + 2.
Define a bilinear form (v, w) = v*Aw on R*. Which of the following statements are
true?

1.  Ais positive definite.

2. A?is positive definite.

3. There exists a nonzero v € R® such that (v, v) = 0.

4 rank A = 2.

A 7 A Ao Sgue A7 - 227 -2+ 2 arell HI5 aEdidS [AFH0T YR
gl R® WX U gai@&F §9 (v,w) = viAw FI IRATNT | HeT w3 # F
FIT § T §?

1. AtEcAs ARad g

2. A% 4ercAs fAfRad Bl

3. FEYLANR vER® FH TFR & B (v,v) =0 &
4. &IfC (rank) A = 2.

]

Chosen Option)
Chosen Option)

Chosen Option)

(
(
(
(Chosen Option)

[]
AR WW NN ==

Question No. 56 / Question ID 704092 Marks: 4.75
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Consider the following initial value problem

1
y'=y+§|sin(yz)|, x>0, y0)=-1

Which of the following statements are true?

1. there exists an a € (0, o) such that xli;g_ ly(x)]| = oo
2. y(x) exists on (0, o) and it is monotone

3 y(x) exists on (0, o), but not bounded below

4. y(x) exists on (0, o), but not bounded above

A= IS A gAET

Y =y+s Ism(yz)l x>0, y(0)=-1
W AR | @ Fyar §# @ Fi9 F 77 2
1. P W ae (0 )t FEs @e lim |y()l = &l
2. y(x) @ (0, ) W 3H¥cdca § TUT Ig Tskhicsc (monotone) &l
3. y(x) @ (0,00) T H¥Aca ¢, Afhel Tg Ard IRECY 7Ll gl
4.  y(x)F (0, ) 9T H¥dcd §, olfehed g FW IReCY el ¢

O 0O o O

AR OWOWWNN ==

Question No. 57 / Question ID 704102 Marks: 4.75
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Let q,, g, be the generalized coordinates and p,, p, be the conjugate momenta,
respectively. Let a and b be such that

Q.= q,, Py=ap; +16p,
Q, = p;, P,=2q, +bq;

is a canonical transformation. Then which of the following statements are true?

1. a’+b? =2

2. a-—b=2

3. a+b=2

4 a=1,b=1

A 6 gy, g, TUT py, p, FAA: ARG HAEATH TUT HFAT TAT 8, T a

dur b 39 YK & T
Q.=q, Po=ap, +16p;
Q: = p2 Po=2q, +hq,

% &g ®eawor | R FuEt & @ Sl @ T g

1. a’+b* =2
2. a—-b=2
3. a+b=2
4. a=1b=1
11
1
]2
2
13
3
] 4
4
Question No. 58 / Question ID 704112 Marks: 4.75
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Forn > 2, let X;, X5, ..., X,, be a random sample from a N(y, ¢%) population, where
pE(—o,0) and o>0 are unknown. Defne X=-37,X; and

= nLl " (X;— X)2. Forany a € (0,1) and any positive integer m, let z,, denote

the (1 — a)™ quantile of the standard normal distribution and t,,, denote the

(1 — a)t" quantile of t-distribution with m degrees of freedom. Then which of the
following represent 90% confidence intervals for u?

1. (X—V,— n—1,0.05 » X+vr n—lOOS)

2. (X—anos. X+ Zons)

3. [X— - ‘f_ﬁfn-ijw , m)

4. (~00 , X — %fn-1,o.9)

n

A FN(u, o2) TR AT X, Xy, ..., X, Th TE=0d UdeT & o8 n = 2 &,
ye(—oooo)ama>om%|mﬁ%x—— noX, g

§2 = T, (X; — X)? &1 RRElr o @ € (0,1) T fonet ot retTeaes quites m & B
HIAHh THTHATET ded & (1 — o)d U= & 2z, B S0g Y U7 m Fa1a=7 Hife
(degrees of freedom) @Tel t-aea & (1 — a)d fAHATSTF F t,,,, W ST FY a9
e # Pl @ 3Ty & forr 90% fereareaar 3w €2

= s
1. (X—1~ tn-1,0.05 X+ tn— 1005)

O O O 0O
AR WW NN 2

Question No. 59 / Question ID 704101 Marks: 4.75

[Downloaded from www.pkalika.in]




CSIR-NET Dec. 2023 Page: [ 123]
Let y be the solution to the Volterra integral equation
(0 x+fx”x2 (Ddt
y(x)=e y :
g 1+22
Then which of the following statements are true?
) oo T
1. ym=(1+5)e
— m
2. y1)= (1 +5)e
3. y(3)= (1 + BT’T V3
< il PRVE)
4.  y(V3)= (1 = L
A & y diee @ATR (Volterra integral) THTHIOT
X1+ x2
yo) =e+ | y(®)dt
a 1+
& TATUA ¢l a9 & $U=1 # & S § T g2
T
1. y(1)=(1+;)e
i
2, y(1) = (1 + 5) e
. 3m\ 3
3. y(«/g) = (1 + T) e
4. y(\3)=(1+Z)es
] 1
1
]2
2
] 3
3
] 4
4
Question No. 60 / Question ID 704118 Marks: 4.75
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Consider a population of 3 units having values 2, 4 and 6. A simple random sample
(without replacement) of 2 units is to be drawn from the population. Let M denote
the sample mean of this sample. Then which of the following statements are true?

p

2
3.
4

E(M) =4

E(M*) =17
E(M?) = 72
Var(M) =1

2, 4 TAT 6 A aTell 3 SHSAT Sl Ush AT TN [GUR HL| ST SHSAT & Th TA
AreTeas Yiaes Fi ST ufawuas & gafte @ Rsen smarg | # F M sy ufaged
& HTEG I SR T & | dd e AT H AT T 87

1.

2
3.
4

O O O O
AR WW NN 2

E(M)=4

E(M?) =17
E(M?*) =172
Var(M) =1
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Subject : (704) Mathematical Sciences

Exam Date : 28-12-2023 Shift :09:00-12:00
Question Correct Question Correct Question Correct

ID Key ID Key ID Key

704001 3 704055 1 704109 1,3,4

704002 4 704056 1 704110 2,3

704003 2 704057 1 704111 2,3,4

704004 3 704058 4 704112 1,4

704005 2 704059 2 704113 1,2,3

704006 1 704060 1 704114 1,3

704007 3 704061 4 704115 2

704008 3 704062 1,2,4 704116 2,3

704009 4 704063 1,3 704117 2

704010 3 704064 1,2,3 704118 1,3

704011 2 704065 1,4 704119 2,3

704012 4 704066 1,2,4 704120 1,2,3

704013 3 704067 2,3,4

704014 1 704068 1,2,3,4

704015 3 704069 1,3,4

704016 4 704070 1,2

704017 2 704071 1

704018 4 704072 1,3,4

704019 3 704073 1,3

704020 4 704074 2,3

704021 3 704075 1,2,3,4

704022 2 704076 1,4

704023 3 704077 2,3

704024 2 704078 3,4

704025 2 704079 4

704026 3 704080 1,3

704027 3 704081 2

704028 4 704082 1,3,4

704029 3 704083 1,2,3,4

704030 2 704084 1,3

704031 4 704085 1,2

704032 2 704086 1,2,3

704033 3 704087 4

704034 1 704088 1,4

704035 3 704089 2,3

704036 3 704090 1,3,4

704037 3 704091 1,2

704038 4 704092 2,3

704039 4 704093 1,3

704040 1 704094 1,3,4

704041 1 704095 1,2

704042 4 704096 4

704043 3 704097 1,2

704044 1 704098 2,3

704045 3 704099 4

704046 2 704100 1,3

704047 3 704101 2,4

704048 1 704102 1,2

704049 1 704103 1,4

704050 2 704104 1,2,3

704051 4 704105 1,2

704052 2 704106 1,3,4

704053 2 704107 2,4

704054 1 704108 3,4

Note :- Correct Key 'Drop' means the question is Dropped, Marks awarded to candidates who attempted the question
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